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Tu-4.0 AlAA 

First' General 5jession 

AFRESH LOOK AT INDUSTRIAL ARTS 

Presiding, Ralph C. Bohn; Greetings, The Honorable Harold LeVander 
duction, Delmar W. Olson; Speaker, Marshall Schmitt; Rec.. Earl E. 
D. D. Nothdurft. 



Governor of Minnesota; Intro- 
Smith; Hosts, Martin O. Johnson, 



A FRESH LOOK AT INDUSTRIAL ARTS 
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Marshall SchmitV 

IndusTrial with you a paper which I have entiUed “A Fresh Look at 

arts afl View it “state-of-the-art" - the industrial 

organized my comments around the following topics- Tl'i basic oremlses 
(5) key ‘concep1L LI problems; and 

woS aT5.i‘S^“cT^f “ Of p?“e3a“io”for my 

rK at tne uftJce or Educatfon. an that capacity I try to reflect the nhilosoohv of i-hf» nr-r^^ 

oMeTai,d 

^ ^ curriculum efforts. Our profession supports the belief 

industrial arts is taught properly, it can develop an understarSSg of this per 
vaaive force we caU mduetty and technology, andlt can discover rad devXo *e crelS™ 
tectaolomcal t^ents of human beings. -These two fundamental ^SraSew m Slhe 
piUars upon wtdch our program of industrial arts rests. oeueis appear to be the 

Our educational system, as an Institution, must accomplish tliree thines First it 
must transmit to die young what its scientific- technological society is lik^ itl vaKi^ *itR 

and, third it must buUd within the society a mechanism to re-c?^at?*rLSeW s^o^^ 

Sesh ille«ri<^fv wiSi'JheL^PT citizens. The beliefs about induTtria/ arm 

mesn inextric^ly with ^ese basic purposes of education. Therefore, it is necessarv fnr 

thi ^ technological society to acquire an understanding of industrial arts 

through the systematic study of the subject matter. ^ inauscria. arts 

.. f thrusts of the program, specific objectives can be identified 

o ^ .U- important is the change of attitude and understandinc about induRtrv 

man m h“ghm or m“dral?" f— ha“clp\X » 

ir.idustryf ' heights or to destroy him by the misuse of technology - or of the arts of 

In Industrial arts, a value often overlooked is that of makins: wise chniceR in th^a n,,,- 
e!:ras°'a?rWaTmllfr »d fechnclogy. MaHng a e 

different prSs is no^small purport to achieve the same function but have 

vou wiA f Experiences m a good industrial arts program provide 

y th knowledge and information you can put to good use when making choicer for- «v 

ralel^ {f a^ecT^fecSnom^^^^ b^catTse! whin W^er-q^aUty“ 

a^r ofVbS»a“c2'i 

choii^^r^WheniJJdusLSf arSi^ 1® students to make career 

iinriA ’ ja” ** industrial arts is taught properly, the broad spectrum of skills knowleds^ 

attitudes learned by the student is directly applicable m moS o^c unc- 
tions and professions. For example, the design of a suburban dwelling in Si ?CChiteCmr«^ 
f or X2th-^adaJ.uden. who wlahea m b®e 

- unnlng start in his profession. This kind of experience helps any student evaluate 






his future home, whether he wishes to be an architect or a factory worker. 

Moreover, as a society grows more complex and provides man with more leisure 
e nee s to look for another outlet for his creative energy. The industrial arts provide 
him with this opportunity to interac. in meaningful ways with all types of materials in 
order to create new technical things which in part contain a little of his personality. 

It seems to me tliat industrial arts activities provide still another route for students 
to learn. 1 call this tlie non-verbal route to verbalism. 1 think sometimes we in the pro- 
fession do not realize the power of our own program as a learning vehicle for youngsters. 
!t seems to me that the modem industrial arts program captures much of the learning 
theory and philosophy of such men as Pestolozzl, Rousseau, L.ocke, Dewey and Montessori 
and puts it into a modern-day educational setting. 

Let me now highlight some of le data to which we can refer as the status of indus- 
trial arts. 1 consider the status at this juncture of history, for example, as a ten-year 
period centering In the 1960's. In discussing the status of industrial arts, I mast include 
my work at the Office of Education, because the Office has had a major task in determining 
some of the basic facts and information dealing with industrial arts education, 

^ fifth specialist the Office of Education has had in industrial arts education. 

When I came to the Office in 1957, we had one publication dealing with industrial arts 
education. That publicaticn, entitled Industidal Arts — Its Interpretation in Am erican 
Schools, was published in 1937, twenty years earlier. To me, the major problem facing 
our profession at the national level was the lack of adequate data to determine the various 
characteristics and parameters of industrial arts education. Without this information, I 
soon learned you could not make reliable projections to improve or even to discuss the 
terms of national needs. Hence, I was constantly bombarded with the question. 
What are the facts?" So, I set a course to gather them as rapidly as possible. Basically, 
I sought the answers to three questions: (1) what is the recommended Instructional pro- 

arts? (2) To what extent does this program exist In the public schools? 
and (d) What were the major problems or issues In industrial arts? 

^swers 1 found to these questions are supplied in my publications from the 
Office. For^example, the biUletin entitled Industrial Arcs— An Analysis of 39 States^ Cur- 
Guides gave considerable Insight Into our instructional program. In fact, the 
techmque used in the analysis bared our program to the bones, and some people didn't 

revealed. Some people thought 1 was recommending this program. All 
I did was to document what you wrote about what the program should be. 

One pei^on wrote me saying he didn’t like what he saw and suggesting that I throw 
away everything except three pages. The three pages contained only my suggestions as 
to what should be done to Improve the program. However, if a very critical review were 
to be madeof tliatstudyi youcoi’ldsee some of the major classifications of content emerg- 
ing today as something new. Many of these are not new, and we have been teaching a great 
deal of what is now considered the "new look" in Industrial arts. I subscribe to a com- 
tti®nt made by one of our leaders, who said, "As we improve or clean up our prog^'^am, 
let's not throw' out the baby with the bath water." We certainly need to discard content 
that is unworthy, but let’s not jump into a program that has a different label until we know 
whether it is better than what it Is to replace. 

^ The publ^ation entitled Industrial Arts Educat i on — A Survey of Progra ms. Teachers, 
^tudents and C urriculum supplied some answers to the question of what Is actually taught 
in industrial arts. A statement 1 made In the publication reads: “The current industrial 

arts curriculum does not even measure up to the program recommended by the profes- 
sion 10 to 20 years ago.” In this regard we are no better than the other subject fields 
in the public secondary schools. For example, the new math, new science and new social 
studies programs grew out of similar concerns to improve. Likewise, our industrial arts 
programs are undergoing change. These efforts suggest new structures which would 
reorganize the instructional content to reflect the technology around the emerging subject 
areas of manufacturing, construction, alectrlcity/electronics, transportation and others. 
But it will take massive efforts before any new industrial arts curriculum, or any otlier 
new approach to teaching the industrial arts, can make much of an impact on the current 
program and eventually Improve the teclinologlcal literacy of the American public. 

The statistical study also provided some significant facts which can serve as points 
of departure in improving the industrial arts program in the US. Let me enumerate sev* 
eral of these: 

Three-quarters of the American public secondary schools have industrial arts pro- 
grams. If a detailed analysis of the schools which do not have industrial arts were made. 
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you would find that most of these are small (i.e., under 300 pupils) 

<he n.m'pub,ic schools, grs.es 

in a L‘?.fe?cmng or seconi Shf4‘' JoJ'“ SSL«sm^ plus wha. he earns 

face ■hemaelves prepare. This 

Nearly Snc 7 rh« eaucation and for future institute proerams 

introduction of^ew InstructionL^nre'Ls^to^SiaS 

to meet the needs of upper-abilitv aniHfanfc. content, the addition of new courses 

With science .instruction.^ U appeLr^^^^^^ development of close relationships 

to ImprovemOTt. appears that many of our teachers are already on the road 

m “P "'■'I’ advances 

seveJ'SJSuS'’l2r’' P"-°“™a"'a in industrial arts courses In grades 

eome°v5rst°ft?comMs«r3“h™^^ ?eauIr“Sm«tr‘’f'’lL*^ “ ‘"<=«ase 

Many other facM coldd fr^^ InduatrisI arts for both boys and girls, 

as one of my OE colleagues used to sav especially if you **mine” the data, 

ground of industrial arts teachers vou* ^’^ck- 

mathematlcs does not Increase no mstrer h^u/ preparation in science and 

This one bit oTinfol^artS has i 

education departments and for the develonmfi.^r f ? of significance for our teacher 
teachers. ^ development of future institutes for Industrial arts 

pubUcl«r™SlJcd !mp'^;:SgTndu?“^ ^.‘P* “"<* <«=PU3S another 

distributed to and acc epted bv the orofessin? ^achin g. This publication has been widely 

ference Report on IndCstrlL"^ ?r^ releasi^ In lib ^SOE Con^^ 

Government Printing Office. ^ iyo^,, and now in its third printing by the 

cooperative effort, wSreb^^illid dJe odto?"^ i' result of a 

in turn, helped me Idendfv thrmafn ^ US who, 

wrote the conference pape%.Le?HSiSSke*?Lne^ individuals who 

American Culture”, and Ivan Hostetler’s Place of Industiial Arts In the 

with other significant oaners hnJ f succinct restatement of the objectives, along 

and in clarifying t^rrofe^ determining the future dl 'cctlon 

because so many of the newer state curricnhllif i f? educotioti. I make this statement 

are using this information as the basis and/or^eferonr’e'f^^ national groups 

throughout the nation. reference for improving their programs 

informa®a?n“nTur“SlciI;^'’ «he gap of nauonal 

roles of the USOE, and of Its chief fnstrijm#»nr historic 

Arts. trument, the O.flce of the Specialist for industrial 

federal legislation^ fo?*ldu^ tS^^h^ve^had ^ b caused in part by new 

cause of the new legislative -ar-n<rrT^T* ** have had a broadening experience. Be- 
ciallsts have, « ti^a b^en administered by the Office, thrvarlous spe- 

Some of the programs 'h^e made ^ ‘”^PlementatiOT. 

industrial ar£ educTtio^ Fo^ accelerate the Improvement process for 

fense Education Act, theEleme.itarvaSdSecondSSp^^^^ Research Act, the National De- 
Acts have all made their Impact tm^lndusrrffli Higgler Education 

In institutes and In building? These federal research. In equipment, 

the field to submit proposals' f<i"acrio? made it possible for you In 

approach. Industrial artTwlll no doSiZ^rmnJSvJf make use of the funding 

As I View the IndviS-iMaUrfle^SS^ *«<>" >« 

leg the p^am slgnlflcei.tly developments affect- 

tification of the ^ramecer?™<^oitf *p-o^anf^^"^^*?* description and Iden- 

dte USOE give us a point o, ma“e'’^^Ac«oJs" 
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for improvement. For example, my estimates indicate that it would take $641 million 
to bring the Industrial arts program up to the curriculum standards recommended by our 
professional groups. Yes, $641 million — a very conservative figure that docs not take 
into consideration the newer programs and their special needs. 

The second major development Is the emphasis on major curriculum efforts. I be- 
lieve we will look upon the period after World War II as the period In which the industrial 
arts profession clarified its thinking regarding the source o:: curriculum content and made 
us aware of the magnitude of the task to determine the structure of the discipline from 
which we draw our content. When we have men like Paul DeVore, who will take off on a 
European trip at his own expense and devote h;ls energies to the study of man's technical 
endeavors, which, from his analysis, appear to have external stability and Internal flexi- 
bility, then we will formulate this body of content from which we can draw our subject 
matter. 1 could name others also engaged in the major task of classifying content. Iden- 
tifying teaching strategies, designing physical facilities and creating new teacher educa- 
tion programs. The federal government has made much of this possible through research 
grants from the Cooperative Research programs. 

The third major development Is the creation of the Executive Secretary’s office in 
Washington, DC. Here several individuals are devoting their energies toward improving 
the quality of instruction in the nation's industrial arts programs. To be sure, other na- 
tional organizations and state groups certainly play their important roles, but never be- 
fore could we, as a profession, claim so many individuals whose entire time is devoted to 
a professional organization. As a result, we now communicate our purposes better, and 
we document our thinking In brochures, guides - in short, our program is better understood 
today than in any other period. 

The fourtli major development Is the terminology study. As many of you know, there 
has been a problem in American education regarding the ready collection, combination 
and communication of meaningful Information about the subject matter offered In instruc- 
tional programs. The Office of Education has for several years been working with various 
groups to develop standard terminology of instruction for local and state school systems. 
As a profession, we had been struggling, too, to clarify our terms, and this organization, 
along with others, has been helpful In solving the problem. As a result. Industrial arts is 
one of the major subject areas included in a forthcoming document on definitions. I might 
add that “determining definitions’’ Is no small task, and any resulting publications must 
be continuously reviewed and updated. Again this effort relates to clarifying our role and 
the parameters within which we operate. 

The fifth major development Is the national evaluation program being developed by 
the profession In conjunction with the Educational Testing Service at Princeton, NJ. The 
first of this series of standardized achievement tests will be available either In late 1969 
or early 1970, and will be directed at the junior high school level. Much effort has already 
gone into the development of these measuring Instruments, which will provide, for the first 
time, valid data on how well our students are acquiring knowledge about the Industrial 
arts. As our evaluation efforts continue, the next emphasis will be on our senior high 
school curriculum, then. In future years, the elementary school. This evaluation effort 
is not a “one-shot deal”. It Is envisioned as being a continuous updating process. For 
the first time, we will begin to acquire a measure of the technological literacy level of 
the American student. 

The sixth major development Is on the International scene. There Is an Increasing 
awareness of industrial arts education as a vehicle to develop an understanding of this 
pervasive force we call technology. As many of you know, I had the personal experience, 
as a representative on a government team, to observe Soviet education, in particular, 
poly-technical education. The report entitled Soviet Education Programs, as well as some 
of my other writings, provides a detailed account of this program. At the time of my 
visit, the Soviets were making comparisons with other forelgr programs which dealt with 
technology. Since that time, there has been a growing interest in industrial arts and the 
methods which purport to acquire this knowledge. 

Some of the points of emphasis gleaned from our program by individuals In other 
countries include: Developing an understanding of technology; aiding the learning process 
by providing for direct student environment and feedback; developing an appreciation for 
work; encouraging study of economic education (production and consumption of goods and 
services); and providing the vehicle to integrate subject matter. Of particular interest Is 
the general shop idea. In fact, I am of the opinion that the concept cf the modem general 
shop is uniquely American and Is a contribution of industrial arts to American education. 

O 
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Some of the countries having a particular Interest in the Industrial arts protrram at 
*e present time Include Germany, Sweden, England, Australia, Canada, Jordan, the Soviet 
Union, Japan and Brazil. 

state supervision. When I came to 
me USOE In 1957, we had ten state supervisors. A fresh look reveals that now we have 

expect to acquire another on July first. This fact speaks 
louder than anything I can say about the state of our profession today. 

o current developments and Identify some problems with which we as 

soUMons satisfactory 

the shortage of teachers. Just recently 1 reviewed Denis J. Foley's Investl- 
of current practices for influencing students to prepare for Industrial arts teaching. 

completed at New York State University.) He provides some suggestions 
for aetton, such as, coordinating national efforts, counseling students In college, encourag- 
ing students in high schools to prepare for Industrial arts careers, and others. 

Clarification of our major goals for the American 
pubUc, Congress ^d educational community. We have Improved In this area m the 

m^nrni In Councils have been instru- 

mental in bringing this about^ as have our various executive secretaries. But we still have 

a long way to go, especially at the local school administrative level. We need to state our 

Sfi ourprogr^ of such high quality that even the use of outside money 

will not influence the selection of one program over another. ^ 

major problem is to tap additional funds for program Improvement. Al- 
though we have made progress in the use of some federal funds - especiaUy In the institute 
program, and In research and equipment under the National Defense Education Act, as 
amended -much more could be done. For example, we could more effectively tap the 

source of funds in Title m of ESEA, known as PACE (Programs to Advance Creativity in 
Education), as weU as private sources. ^ic»Lxvn.y xu 

Using additional sources for funds provides more manpower to improve at an ac- 
ceierat^ rate. Some of our leaders have done an admirable Job in this regard and have 
helped the profession considerably, particularly in research. But our task Is so great, 
we inust cwrdlnate our efforts on long-term cooperative undertakings. ® 

t-i K ^ listing other problems, such as methods, updating of content and faclll- 

nes, but the above seem to me to be the Important overriding problems. 

an^er topic, I want to mention an Issue that I find myself dls- 
^tlfn time m time. Tills is in the area of skill development. It seems to me that 

(manipulative ^nd mental) Is an Important aspect of any program. To 
Illustrate from another field: If a student wishes to communicate an Idea through a written 

to loan!'to"lJSti’t/^M think clenrly. It would be a goal of the student 

to loam to write legibly In order to communicate his ideas effectively In the essay. But we 

dipkimr English, such as one finds In the lettekng on I 

Similarly, In industrial arts work we expect students to do high-quality work com- 
their ability levels to do what the task requires. We expect them to de- 
^ appreciation of craftsmanship. For example, if a student 
a General Class radio amateur, he will need to develop die skill to send 
Jn ^ minute. However, if he wishes to have tm Extra Class license, 

receive 20 words per minute, in addition to having a much deeper 
knowl^ge of electronics and the ability to apply Its principles in radio. 

,'^*^®** I a™ leading iqp Is that the goal of the student, especially at the 
senior high school level, is a determining factor, and a good Industrial arts teacher will 
I bellev^ allow Md encourage the student to plumb the depths to Identify and establish that 
goal, 'nus goal- seeking effort may or m ly not have relevance to an occimational goal. 

^ recreational. Becoming an amateu, radio operator la a good example. 

A golf«-playing friend of mine Is a lawyer — but his hobby Is amateur radio work. He has 
extreme depth in electronics, and this work provides a balance In his life and an area 
creative outiet In a field almost exactly opposite to tlie one In which he is profess lonuLiy 
engaged. Therefore, depth In a field of knowledge is a major goal of Industrial arts and is 

a person seete depth In a Held of inquiry for Its Intrinsic 
value, he wiU find also that depth of study brlr>gs breadth of understanding, because as 

die tSallty^of aU^hf^' ^ matter and begin to see the Interrelationships, 



Now, what about the future of Industrial arts? It seems to me that all of ut are 
struggling to determine the best future for our program. I do not, however, feel that any 
one person or group has the key. Probably the program that will emerge will be the one 
that best meets our stated goals and needs of our youngsters. However, I do feel that we 
should consider in the future the following main themes — understandings to which indus- 
trial arts can contribute in a major way, or in a way different from that of any other sub- 
ject field in its approach to helping students formulate their own understanding. In keep- 
ing with the theme of your conference, you could call these themes “key concepts” to 
consider for industrial arts education. 

The concepts are not mutually exclusive; In fact, some will reinforce others in their 
development. However, 1 feel they permeate our entire field, from kindergarten through 
the college and adult levels. A person should grow In depth of understanding of each con- 
cept as he matures. At this time, I will present twelve concepts. I hope they will provide 
you with some new thoughts. 

The first concept relates to societal needs ; Industry makes use of knowledge through 
Industrial organization and the management of the resources to meet the needs and wants 
of society. For example, individuals need to be transported, housed and fed, and require 
various kinds of services. In the early days, man used one of the most abundant of mate- 
rials - wood - and used the knowledge he had of It to meet his needs and desires. Various 
industries grew up around this basic material, which was modified to increase Its value. 
Other common materials were used, too. The schools reflected this In courses such as 
woods, metals, and so on. However, a fresh look at industry today reveals, as John 
Kenneth Galbraith reports In his book The New Industrial State, a structure which is far 
more complicated and interrelated than in the past. New approaches to understanding tjie 
key concept are now needed, and, as many of you know, new courses are emerging, such 
as manufacturing, construction, research and development, Indus trial materials, and more. 
These courses reflect the changes and their complexities. 

The second concept deals with human resources ; Human energy in the form of work 
(physical and mental) is the creator of the material culture. It seems to me that indus- 
trial arts is another area of human experience In which man creates — however, in indus- 
trial arts, man is creative in a “technological”, rather than in an “artistic”, sense. Both 
are interwoven In the complexity of the experience. It Is the useful and man-made world 
that is our primary domain. 

The third concept deals with technological change: Advances in the 'material culture 
are accelerated through the arts of Industry. 'DiIs concept Is related to economic effi- 
ciency. It is the struggle for better quality, for more functional goods and services and 
for reduced costs that spurs Industry forward. I often recall a motto that reflects rh<s 
continuous change. It was hanging prominently from the celling In several areas of a 
large industrial plant I ■Molted several years ago, and stated; “There's always a better 
way.” 

Tlie fourth concept relates to emotional stress: Changes In the material culture have 
positive and negative effects on humans. Since technological change is rapid. It often does 
away with traditional ways of doing things, ways people know and with which they feel com- 
fortable. Many of these new ways have side-effects which are detrimental to human growth 
and development. Children should be educated for change so that It Is not new to them. 
Those of us who have experimented with the mass production experience In industrial 
arts know of the frustrations it can cause. However, iinder the proper supervision, this 
learning experience Is extremely important in many different ways and, 1 believe, con- 
tributes greatly toward students’ getting used to change by experiencing a continuous de- 
velopmental ty^ of activity. 

The fifth concept deals with safety consciousness; Each tool and/or machine has the 
potential to do useful work for man or to do inJuiM to him If not used properly. This con- 
cept of course. Is in the realm of attitudes and habits. Industrial airs activities which 
include safety instruction contribute toward developing this concept. It can be taught at 
any grade level and should carry ever into adult life. 

The sixth concept deals wlt’.i man's domination over machines: Tools and machines 
extend man's control over his environmertt. Students need to understand tools and ma- 
chines and to learn to control them, whether the tool is a small chisel or a large computer. 
Student involvement in the actual use of various types of tools helps develop this concept. 

The seventh concept deals with the dignity of work: It is throu^ human effort that man 
achieves his goals. Acmal student Involvement in the various industrial arts activities 
shows the need to do small manipulative tasks, os well as high-level mental tasks, to 
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accomplish a worthwhile goal. All tasks are important in achieving the goal; otherwise 
the goal could not be won. Thr proper attitude toward work is essential to our well-being 
The eighth concept is related to man’s limitations: Technology can overcome sonfe 
Of s limitations; the limits of man’s modern technologj^ stimulate tne desire for more 
rapid change. Probably the most outstanding example of the use of modem technology is 
me space field. Here modem technology can build a space suit which allows man to live 
in an otherwise detrimental environment.. Through modem technology, the environment 
can be altered, and a man can be protected against its hostile forces. The modern com- 
puter is even challenging “thinking processes” with its ability to make decisions. Never- 
theless, it seems that no matter how sophisticated modern technology can become, there 
is still a better way on the horizon, still “new worlds to investigate”. Modem technology 
stretches man’s imagination more now than ever before. 

The ninth concept deals with consumer values: Man needs knowledge about goods and 
services to Judge quality. A person can make intelligent judgments only upon what he 
^toows. If, through industrial arts experiences, a person can acquire, for example, the 
knowledge and experience that go with applying a high-quality finish on wood, this person 
is better able to judge the quality of finish on other wood furniture he or she may purchase 
for home use. Many examples could be cited, and, as I mentioned previously, this aspect 
of the industrial arts is actually a form of economic education. 

The tenth concept is related to tools, machines and processes: Advanced tools and 
machines make use of the basic ideas of the fundamental tools and machines, but in new 
and interrelated ways. Understanding these fundamental tools and machines provides in- 
sight into the more complicated processes. This information is fundamental to under- 
standing advanced technology. Even the most complicated satellite uses the principles 

machines. A student who has designed and built a remote control 
robot has already acquired the basic knowledge to understand how a satellite command 
system operates. The transfer of understanding from the industrial arts lab into the real 
world is made much easier by these experiences. 

, eleventh concept relates to recreation: Manipulating and creating things with 

one s own hands bring out human qualities. We actually know very little about the inter- 
relationship between the physical act of doing something and the emotional and cognitive 
reactions of human beings to these self-directed acts. One thing is sure, however — what- 
ever occurs is complicated but can have very desirable results. For these reasons indus- 
trial arts activities are often used with handicapped children. The results of some current 
research with students of all ability levels give positive evidence that Industrial arts in- 
increases academic achievement and the development of desirable attitudes. 

The twelfth and last concept relates to societal direction: Technology can help man 
achieve his goals, but technology should not determine man’s goals. Therefore, all in- 
dividuals must understand the arts of Industry which create the technology, in order to 
direct that technology toward socially useful goals. The power available to man through 
1 technology is awesome. If used improperly, it can destroy us, as pictured 

in Neville Shute s book On the Beach. Hence, industrial arts teachers are engaged in one 
of the most important tasks — that of providing new meaning for this concept by actively 
engaging students in the creation and control of their environment. The industrial arts 
can open new horizons upon which man can apply his intellect. 

Now that I have presented some thoughts about the basic premises of industrial arts, 
cited some significant facts, highlighted several major developments, considered some 
current problems and presented some key concepts for you to consider, what can I con- 
clude about the state of the industrial arts profession today? 

My previous remarks attest to the fact that we have already come a long way in the 
last ten years, and I believe we have the momentun to continue to even greater heights 
especially if we see industrial arts education as a curriculum area foi all students When 

we do this, industrial arts will reflect the forward-looking thinking of the industrial arts 
profession. 

I believe we will build from our present structure of industrial arts and broaden its 
oflerings to reflect man's technological effort to Improve his life and to control and modify 
his environmem to meet his needs. Even the name of industrial arts reflects this inter- 
relationship. The term hi^trial means industry and technology; the term artm creativity 
in man. Together, the terms suggest that man is using his creative abTlity to modify 
materials technologically to Increase their value in meeting his needs and wants. I believe 
a good industrial arts education program will reflect this interaction of man’s control 
over his environment, and 1 believe industrial arts can be as viable and as dynamic as 
O 



man in his efforts to create language and mathematics, or to discover scientific truths. 

I hope that my Fresh Look at Industrial Arts*’ this evening will provide you with 
a glimpse into an exciting future which will challenge us as we seek to improve our pro- 
gram in order to provide a better education for all our citizens. 

Dr. is an Industrial Arts Specialist with the US Office of Education, Department of Health, Edu- 

catian and Walfare, Washington, DC. 
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NEW CURRICULAR CONCEPTS 

Kevin Ryan 

America in the late 1960’s is experiencing a profound and wrenching social upheaval. 
We are flgliting an ugly and confusing war on the other side of the earth, which has divided 
our nation at home. Deep-seated racial tensions have come to the surface. Social injus- 
tices have been exposed. Authority and leadership at all levels from .the President to the 
parent are being challenged and often rejected, The economic policies of the richest 
nation in the world are beginning to feel stresses and strains. Our giant industrial cap- 
acity Is turning in on us and fouling our lakes and skies. Our cities rot. Our suburbs 
sprawl. Our farms are being turned over to machines. And, further, we are undergoing 
a revolution In national morality. There are new ground rules and attitudes towards work, 
the family, drugs and sexual bahavlor. 

This national upheaval has not left the schools untouched. The turbulence that Is 
threatening so many segments of our culture Is also threatening the schools, the place 
where children systematically leam about the culture. At present a watershed of dis- 
content over the schools Is building up. Students at botli ends of the intellectual spectrum 
are tuning out and dropping out. Both the gifted and the below average are finding the 
schools Irrelevant to their needs. While the non-academic students literally drop out of 
school, the Intellectually gifted normally stay in high school on the usually unfilled hope 
that things will be better in college. Teachers, too, are dissatisfied with a whole range of 
issues, from their low salaries to their lack of a voice in policymaking. Many parents, 
too, seem to have acquired an almost neurotic faith in the power of the schools. Con- 
vinced that the schools are the key to the success of their children, parents are becoming 
an increasingly vocal pressure groiqi. Of special concern are the schools of the cities. 

city systems are often unresponsive to the needs of local community people. City 
dwellers, rich and poor, are realizing that quality education Is not possible, given the slim 
operating budgets of most big city systems. 

Much of d.e recent dissatisfaction is reflected in tlie works of the new breed of 
critics. There has been a great change here In ten years. A decade ago the RIckovers 
and Conants were faulting the schools because they lacked sufficient .Intellectual rigor. 
The new critics, such as Edgar Friedenberg in Coming of Age in America . Jonathan Kozol 
in Death at an Ear^ Age , Herbert Kohl in Thirty-Six Children and others, are telling us 
that the school is dehumanizing. They claim the schools are rigid, auth%>ritarian, over- 
regimented and hopelessly boring. 

What all this indicates to me is that the society and the schools are In deep trouble. 
We are not In a time for stability or entrenchment. This is not a time for satisfaction. 
We educators, teachers and adm.inistrators, should all be involved in the fundamental ex- 
amination of the schools. We should be asking ourselves what the schools should be doing 
to bene^t the individual and, by this means, to benefit the total society. "What the schools 
should be doing" is, of course, a curricular question. 
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When 1 took on this assignment to speak on "New Curricular Concepts"! started 
doing some homework. What I soon rediscovered is that the word "curriculum" Is per- 
haps the most hard-to-pin-down and slippery word In education. It seemed that every 
writer I ^encountered had his own definition and hie own Interpretation of the term "cur- 
riculum . At the one extreme there were those for whom curriculum meant a particular 
course of study in a particular discipline or field of Inquiry. At the other extreme there 
were tiicse who use the term to encompass "all learning experiences children have under 
the direction of the school." 

However, by looking at the questions which are asked In the name of curriculum, one 
^ sense of Its scope. "What should we teach?" — the questions of content, "How 
shall we teach?' - which encompasses methods and strategies of teaching. "Why do we 
teach? -which probes the goals of Instruction. "How do we know when we have taught?" 
- which leads us Into evaluation. "When shall wa teach?" - the questions of grade place- 
ment of students and sequence of material. "Who will teach? "- directing us to the school 
personnel "Whom will we teach? which refers to our clients, the students. These 
are but a few of the questions and Issues raised by the term "curriculum". 

As I approached the task of setting before you some new curricular concepts, I was 
reminded of James Thurber’s opening sentence In a review of a very learned and erudite 

I "I learned more about penguins from this book than 

I wished to know. With that in mind, 1 decided that Instead of providing you with a long 
bird-seed catalog of the new and Innovative in curriculum, 1 would present some thoughts 

questions which, hopefully, will facilitate your own discussions of the 
industrial arts curriculum. The questions are, "What should the schools teach?". "How 
shaU we teach? , and "Who teaches?". This last question deals with the place of new 
technological advances in the schools. 

New Curricula 

Perhaps the most striking example of new curricular ideas is in the recent cur- 
riculum projects in the disciplines. Hosts of discipline- based curriculum materials such 
as BSCS, SMSG, PSSC, ESS, CBA and UlCSM have come into our schools. Some refer to 
mis as the alphabet-soup invasion of the American schools. Although scholars argue about 
how all this got started, most agree that the great Impetus for the new discipline -cen- 
tered curriculum reforms came from the Russians* dramatic push into the Space Age 
with Sputnik. Spurred on by federal funds and by public dissatisfaction with the state of 
our scxiool curriculum, scholars In the sciences, mathematics and the humanities leaped 
into what they perceived as the subject-matter vacuum of our schools. The key word in 
their endeavor Is "structure". These new curriculum bullr’ers sought out the major 
structural elements of their disciplines. The resulting curricula are built so that students 
seek out tlie key ideas, concepts and organizing principles of each discipline. The major 
Intent Is to get students of a discipline - say, mathematics - to think about a problem the 
way the scholars In the discipline attack it. 

new curricular projects emphasize equipping the students with the intellectual 
skills to attack new problems and seek new relationships. The move here is away from 
memorizing facts and formulae. From one perspective the university-based scientists 

built these curricula sound very much like progressive educators of 
mente "Learning how to learn" would appear to be the rallying cry of both move- 

It would be quite presumptuous to offer an evaluation of these new curricular projects 
at this time. First, such ai evaluation is beyond my capabiUties. Second, and more im- 

currici^iir projects are simply too recent for any definitive evaluation, 
wmie it is difficult to evaluate their educational value, there seems to be little doubt that 
these curricular projects will be with us for several years. Each fresh project comes to 
me schools wrapped in and decorated with the praise of renowned scholars and scientists. 

being propelled by the muscle of the various publishing houses, 
nurd, the projects have the support of parents. What parent would dare fight the adoption 
new physics * if It meant lessening his son's chance of getting into college? 

My slight cynicism arises from the easy victory of these new curricular projects. 
The Immediate predecessors of these courses, like "old physics" and "old biology", 
were obviously found wanting. They were dull. They were boring. We are told they were 
filled vdth a lot of unnecessary inforrnation. Tliey never seemed to get around to the 
^sentials. However, instead of questioning whether or not we should have the subject In 
the curriculum at all, we are making a great fanfare in welcoming back these previously 
O 
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disappointing disciplines. It seems to me we should be askinc a orior oue^rion 
we want tliis subject in the curriculum in the first place?" ® ^ ^ question, 

iSISlevaSt ifZbT P“p“ 

S.7a“conmcran“*?'?fe 

W^wUlTaleTmlaTf"''- “«<=h « am ill Xroi mli;kl„?a 

S^rnllTe and thT t^Iyer 4Tl' demX Increasingly 

Pie is m.al^ i^.aX,Xe Sr »3rl^^d%\ 

o\%SSrda‘;a‘n'i diej^^fi! nSr^XKSme^S:^ *" *>- 

boSc coC?L hnr ® ^ 've^ks- In essence, it was a cook 

tough gnarled chief oeti?^ off? came to principles of instruction, the 

.-e. gnariea cmei petty officer who was our instructor said "Der i «3 nnrrin* ri« 

Si? ?em®; Tell ^S^Tndmll-/""’^'"’' prln^'VeU^^nlVtafya ?on^a 

ciple ^at I had been led to believe it was. To tell 'em what ya gonna tell 'em roll 

c“S^e?il oSSrTeSch^^^^^^^ 

rsrient";\ cwroV^TX-bT^ 

The new teaching methodologies, then, which are just beginning to take shan.- o>.o 
jn ^rect reaction to this principle of teaching by telling students. I^don't think Siat the 
pro^ssion - the teachers, the researchers, the writers - have settledonone term for this 

^ro* hfiTra Xwcv*; St?"'’" *« therfaSa Seller'S SSr^f, ap! 

proaches here. However, right now there seem to be several terms for essentlallv thf^ 

IS? discovery teaching. Some call it hlSItJ? teaclSSgf'^J^S^ 

cau It inquiry teaching, in essence, this shift is from the teacher to the learner Tra 
purpose is to get the student involved in his own learning by challenging his curiositv hv 
pres^ting him widi solvable problems, by providing him with the time and resource^* ro 

the tefche^r^s'rSe ^Iu™de 

easier, idoubtlt. I think it is true that most of us find it a great deal aasi^>r ro r#>ii 
things than to stand back and watch diem grope with questions and problems. ^ ^ 

many students ^eani 'hfforrJ^n discovery approach is the most efficient way to have 
I®®”^^Iu*ot-mation or acquire skills. However, if we see the role of rho 

lifl^tvll Sld^wfoIrtlit^rJI assisting them in their quest for a sads^g 

life style, aiw preparing them to deal continually with a changing societv then the t^e 
Importance of this teaching methodology becomes apparent. * 

Mastery Learning 

About a dozen years ago, 
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Stevenson remarked, “Sometlung happened to me on the way to the White House.” The 
same could be said about schools. Something has happened to American education on its 
way to fulfilling its high purpose. We have built an impressive school system to do some 
very important things, but somewhere along the line we have become diverted. Most of 
us would agree that the primary purpose of education is to serve the individual. The end 
of education is to make a person free and autonomous, to help him be creative, and to 
aid him in the development of true self-respect. The curriculum is. the means to achiev- 
ing these noble ends. We have drawn upon the universe of knowledge and skills to help 
us. From this we have formed courses of study in English, in social studies, in mathe- 
matics, in industrial arts and in foreign languages. TTiese subjects are the means we use 
to help students achieve the ends of autonomy and self-respect. But somewhere along 
the way something happened. The subjects have become ends in themselves. The individ- 
ual student becomes subservient to the subject and frequently the subject becomes a real 
block to such things as creativity and personal freedom. 

Perhaps 1 can illustrate this best by offering a personal example. Ten years ago 
when 1 started teaching English, I was in full agreement with the aims of education stated 
above. I thought one way of achieving some of these objectives would be to have students 
gain a knowledge and a command over words. Therefore, 1 set forth certain, vocabulary 
words that my tenth graders were to learn. Every mon^ they were to learn a hundred 
words drawn from the literature we were studying. We went over these words in class. 
The students wrote homework assignments using the words. Finally, at the end of each 
month we had our vocabulary test- As can be expected, some students did very well on 
these tests, getting' A’s. Some less able students got B*s and C's. And then there 'vore 
those who received D’s or even failed. These grades went into the book and then we went 
on to another set of a hundred words and the process was repeated. 

I present this not because it represents anything very startling. Just the opposite. 
This is the normal procedure followed by teachers. W 3 set out work to be learned, we 
provide opportunities for students to learn and then we grade them on how well we have 
done. What happened in my class happens in most other classrooms. The curriculum 
becomes a source of success for a few and a source of f.ailure for others. My C, D and F 
students learned some vocabulary words. They also learned some other things. They 
learned there were a lot of words they didn’t know. They learned that they were not 
measuring up to the teacher’s standards. They probably learned that they weren’t very 
bright, but they probably had been learning that for the preceding nine years. For a good 
portion of the students the curriculum became an agent of psychological punishment. It 
is difficult to have much self-pride if you are continually being told of your inadequacies. 
In other words, the implementation of the curriculum often works against the ends of the 
scrool. 

There is a new idea being developed by curriculum theorists, which I feel can help 
us get out of our means-ends dilemma. The thrust is to make successful performance 
the end and to use tests as indicators as to whether or not the student has reached the 
goals of instruction and, if not, what must be done. While there are several educators who 
worked on this problem, I would like to discuss briefly the approach being used by one of 
my colleagues at The University of Chicago, Benjamin Bloom. Bloom calls his approach 
“A Strategy for Mastery Learning.” This is an apt title, because what Bloom has de- 
veloped is first of all a strategy, a way for teachers to proceed. Also, the entire emphasis 
is on mastery of what is to be learned. Using Bloom’s approach, both teachers and stu- 
dents approach learning with the expectation that only mastery of the information or task 
is acceptable. What is unique about the system, however, is that built into it are the 
^temative opportunities for students to reach mastery. Like most great ideas. Bloom’s 
idea is quite simple. It is also quite adaptable to a wide range of subject-matter fields. 
If I may, I would like to sketch briefly some steps in the strategy for mastery learning. 

First, the teacher must clearly specify the content and objecti ves of instruction. His 
students share a clear idea of the course expectations. 

Second, ne should establish a clear criterion for mastery of the subject matter. This 
criterion should be built into an evaluative instrument. For instance, 90 to 95% on each 
test would indicate mastery. The focus of the tests, however, is not to separate the bright 
from the slow, but to tell students how close they have come to mastery of the material. 

Third, instruction should proceed as usual since the Strategy for Mastery Learning 
does not call for any radical changes here. No new methods or approaches to teaching 
are called for. 

Fourth, after each unit of instruction, a short test is given. Each test has a twofold 
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indicate mastery to those students who have demonstrated it and 
second, to identify sources of difficulty which the students who hav^not demon 
mastery need to overcome. Again, these tests are not use^for gracSnrsmd^^^^^^^ 
the are used asieedback to students, to reassure students who have attained masterv 

or to indicate further work to be done by students who have no^^T 

short tests act as diagnostic progress reports. ^ attainea mastery. These 

of diagnostic progress reports, the student is informed of the addi- 
tional learning needed to achieve mastery. The test is devised L that°^^lea?lv inW^^ 
the student of his source of difficulty and, especially, of the steps he should mke In ^his 

to bi^cS^plIted^aoIrt Vom additional learning. This additional l-^ming is 

w oe compietea apart from regular g-^oup instruction. ^ 

uses altemaf e learning resources. This step is all-imoortanr 

? i5£™HiS 

lie la given several cnances and different ways to master the mar^^rial h#>foY-#> rrrM-nn- 
‘ Instruction. And this Is, also, the nub ol fte problem^ Most hare 

; Just one or two ways to teachourmaterlal. What the strategy (or masKrv iSraln^wr^.M 

? s^“Ss■^a^ beXte^?? “h" ?-^>’<>»nltematlve learning r?sou?c?s 1 m?tertaTs tf wUch 

St d^ts can be directed to help them overcome the points of difficulty. 

? learning ^ First'^°it^^”®h(,SS' ^ particularly appealing about the strategy for mastery 
learning. First, it lo based on the idea that what we have set out to be learned chonid 

; come to be mamed-not partially, not 7S% worth, but shoiS be”ear^ld™ mnfe^^^^ 

' Sow ^ u freshman 1 received a Just-passin|^adeTFaim l' 

t However it was enough to pass me on to Latin 11. At the time, bilM w5/aware orwSS^ 
i knew and did not know about Latin I, this procedure struck me “s being ra*L LTw I 

f SSins^lted” "tSs i°“>' °* >’“-‘"8 m?L m LaInTwas 

demonstrated ^is brings me to the second point about the strategy for mastery leam- 
, mg. 1 think we have a better chance of developing students with self-resoect and 

maS?r”“;hat%lnd't("l T """" T^ec" 

t * ^ ^ ' self-image can we expect from a student who goes through <-chool 

a "of a® learning everything fully and only has control ^ver 

*;^® /uuteriaif A strategy for mastery learning, cn the ^ther hand, uses suc- 
cess as a criterion and alms at providing students with a sense of succeL 

Who Teaches and The New Technnlncrv 

Sm"®h“p gl^toTmoJo 

and""vid©^^pe ^Iwrdei^^'prog^ filmstrip projectors, motion pictures, audio 

Sfs"kXrfT>“ 

avail^le today and we are just at the very begW^in'?. ^ ^ 

teacher is ^eine forcing us to realize is that the essential role of the 

t acner is being changed. Let me Illustrate. In the medieval universities the teach^^r 

die s?en,Sf of mTv ^ lectured to them. His classes were^lmfted bJ 

tew bSS^^labte t^him 1 knowledge was limited by his inteUect and by the 

ina av^lable to him. Then along came the invention of movable type and the print- 

g press, BTOks became easily available to students ar.d the university teacher was no 
£2,iled^u knowledge he once was. The book. whSl c2 S.pS?e^d^mJe 

Sdl^^n® * which can be picked up and put down at the learner’s convenience 

radically restructured education. And, as Marshall McLuhan su^gests,Trld^ 
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affected the way in which men think. 

midst of another revolution, a technological revolution. 
Knowledge is again changing the essential role of the teacher. It is changing how he 
teaches, but it is also changing who teaches. Let me use another illustration. When a 
teacher uses a blackboard or an overhead projector to amplify and clarify his words, he 
IS using aumo-visual aids. However, when the same teacher puts on a film - say, deallnc 
wi* procedures for setting a depth gaUge on a drill press - die film does the teaching and 
the teacher becomes the aid. The people who made the film are the real teachers. This 
may be an uncomfortable idea for many, but it is one we ought to get used to. 

The American schools have been discovered by American industry! Industry is 
readying a masslye thrust into the schools with packaged materials of all kinds. These 
materials will do much of the traditional instruction by themselves. The human teacher 
becomes just another part of the learning system. In some cases, the teacher becomes 
an md to the audio-visuals. In fact, many of the new corpora'te curriculum builders are 
working hard to develop what they call “teacher-proof* materials, materials which are 
so carefully designed that teachers cannot apply them incorrectly. 

Whether or not we are disturbed by this development, whether or not we believe 
teachers c^ adjust to this change, is not the point. The point is that - barring national 
disaster - the revolution is upon us. Let me take one example of something that is with 
us today and m^ fimfiamentally change the nature of schools and the teaching profession. 
Recently, John Goodlad, the dean of the School of Education at UCLA, made the statement 
that the computer will march relentlessly into our instructional lives . . . We could equip 
every elementary classroom in the United States with a computer at the cost of one billion 
doUars.” IncldantaUy, one billion dollars Isn’t reaUy that much wto ^ ^mdTr that™ 
one-seventieth of what we are currently spending on national defense each year, 
mere are rnany unanswered questions about computer-assisted Instruction. There are 
^aims ^d many fears. However, computer-assisted instruction does offer a 

here about CAI units which act as individual tutors, that 
^owl^ge and theory developed by mankind, computers that are pro- 
^ about learning theory and put it into practice, that are pro- 

‘Characteristics of each student and operate up-to-date 
profiles of the skills and knowledge of each student. It is projected that these computer- 
assisted instruction units will be programmed not simply to teach skills and information, 
but also the important intellectual processes. It does not seem unreasonable, given the 
assumpnon Aat these units be continually pacing the student at his maximum level, and, 
thereby, cutting out all needless repetition and relearning, that in two or three hours a day 
at his console Ae student will be learning three or four times what he is presently learning 

may have the educational ideal of the student at one end of the log 
and, instead of Mark Hopkins at the other end, we will have the IBM Mark 2000 

Many of us are uneasy with the idea of children spending huge amounts of time Inter- 
computers. Some feel that the experience will be dehumanizing and that the 
educational process will become depersonalized. Although this Is a very real possibility, 

I am sure that the same thoughts were stirred in the minds of those medieval teachers 
w'hen books were made easily available to the students. And, too, v'e should keep in mind 
”^Y^b of what is, at this moment, going on in our classrooms is dehumanizing. Be- 
sides the legions of students who are bored with the content and the pace of instruction, 
there are many who are being left behind and cast aside. For many, our traditional class- 
roonis are pris<ms where students are fettered in ignorance and frustration. I might add, 
too, mat much of what teachers do now is demeaning and dehumanizing, ^ 

clear, ^en, that whether we like it or not, the computer age is with us. 
With the computer will come drastic changes in our present answers to the questions, 
who teaches and how we teach. We can. of course, resist the advance of this new tech- 

change in the status quo. However. I think this approach is doomed, 
advanced teclmology can do certain things better than human teachers, 
we should welcome them. My friena, Dwight Allen, states the Issue more sharply when 
he says. Any teacher who can be replaced by a machine should be. ’ * John GoodlaV whom 

^ ^ broader perspective, “It is our chaUenge to find out 
how human beings and machines sre to live together productively in tomorrow*s teachimr- 
leaming environment.** r ^ 

Summary 

The Ameiican schools have had a glorious history. 

ic 20 



We teachers have been left with 



drea?Toi Smvarf I’ eSSclS,' " ’luTVha «T ‘!>= And ie afhieJid that' 

rius^'solv^rprobfemT^ ‘ Anaerlcan achoola. this generation 

The first step toward finding new solutions is a commitment to chanffe a hpiicaf rhor 

cTa^rb^^VrranrdK 

t'he'”mo,S.?° President: “Dear Mr. President, Why do w?havi fo o 

tended?'* ^ earth and watch television like the Good Lord in- 

confe^lice'' “New cinr^m«‘ to grapple with the very important theme of this 

the issue of change in education in these words, “We are in a crave and 

prtS thtse °" burden !rf 

Dr. Ryan Is Director of Art in Teaching at the Graduate School of the Universify of Chicago (Illinois). 
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MAKING EDUCATION RELEVANT 



Arthur E. Turner 

Last Thursday, George Allen, the National Football League’s “Coach of the Year*' 
^ach of the Los Angeles Rams, and a former student at my alma mater - Alma College - 
. made a few remarks at the Annual Alma rnii#>cr«^ aii Cr^r>.«-r, d • iT. i. , . . '-ouege — 
to my subject for this evenin™ ^ All-Sports Reunion which 1 believe relate 

Coach Allen said, emphasizing the importance of personal achievement that ‘"rha 
greatest tWng in life - wherever you are - is to take an Liinat^ job an?S sSmetlSl 
J'’ '-oach Allen has done that with the Los Angeles Rams, and his remarks fit mv 
subje^ for tonight - the subject of “Making Education Relevant,” Since I’m talking to 
arts people, my subject might very well be: “Making a blueprint fo?^ the future 

Illdis^rthey seek io^er^e ‘ and the 

President Johnson touched on the problem in his “Education Message to the Congress” 
on February 5 when he said: ”Ahigh school diploma should not be a tilket to 

must do more to improve vocational education piocrams We 
must neip high schools, vocational schools, technical institutions and commuSy Sieges 
o modernize programs, to experiment with new approaches to job training Above 

all, we must build stronger links between the schools and their students and lol'i indus! 

wo?ldtteg«dSrstu^^^^^ have a direct relationship to the 

*^at latter part, the bringing together of industry and the Industrial arts program 
^^iHfln? “ofhTa a’d'u^t.o':,' " 'ha afudelj XZ 

o 
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With many of you, trying to keep up with the fast-moving trends of industry is a seri- 
ous problem. 1 understand there isn't too much getting together of industry and the indus- 
trial arts teacher. Many of you have only one-block hour a day in which to study Industry, 
its methods and materials - an almost impossible task in this fast-moving industrial world. 
Also, I’ve been Informed that industrial arts often becomes a dumping ground for students 
who fit no other curriculum, often without the use of satisfactory counseling methods to 
determine the student's aptitude for industrial arts, and that the biggest bug in the indus- 
trial arts field is the need for continually updating with industry. 

In an article in Business Week last December, "How business schools welcome the 
world", one professor pointed out that "the most important question is what kind of 
graduate the business community wants from the schools, rather than what kind of graduate 
the schools want to produce.”(l) 

Tnls brings me to the point at hand -the point of "Making Education Relevant" - 
and that is what we have been doing at Northwood Institute since it was founded almost 
10 years ago in 1959. We decided from the start that education should be relevant to the 
needs of business, if our graduates were to be able to take over Jobs immediately upon 
graduation and become productive assets to their employers. We began by finding out 
what business and industry needs, and before long we had them coming to us and saying, 
"We need this kind of course, that kind of program, and we would like to sic down with 
you and work out such a program." That is what we did - with our Automotive Marketing 
Program, our Insurance Management, Hospital Unit Management, Hotel and Restaurant 
Management, Food Service Management, Retailing and Marketing, Executive Secretarial, 
Advertising, Journalism, Business Management, Banking, Visual Atrs, Performing Arts 
and other programs. 

We sac down with the leaders of businesses and industries and worked out the courses, 
the method of evaluating the student’s understanding of the work and the methods of place- 
ment which would meet the needs of the employer and the student. We did not stop there. 
Northwood set up advisory committees of these business and industry leaders, that were 
called upon to meet with us periodically to keep us up to date on changes in each particular 
field. In the automotive marketing field, the National Automobile Dealers Association pro- 
vided a grant with which we developed a set of books on dealership operation — the first 
such set of books ever to be prepared with the blessing of the auto industry, and these are 
the textbooks we use today to train young men in all phases of good dealership operation. 

1 might add here chat a great majority of our students takes about half their work in 
liberal arcs, another 25 percent of their classes are in basic business and the remaining 
25 percent in specialized classes for their selected curriculum. We are a business- 
oriented college, and most of our students are in a co-op education program, for we share 
interests in the key functions of business. 

We believe we have programs that are relevant to the needs of middle management of 
the business world - that segment of business life on which we have decided to concen- 
trate at Northwood institute. Our efforts have been most successful over the past nine 
years. From a beginning of zero students at our first tiny campus In Alma, Michigan, we 
have grown icxiay to four fine campuses not only at Alma but Midland, Michigan; West 
Baden, Indiana, and Cedar Hill (near Dallas), Texas -plus two extension centers in South 
America. Our student enrollment has grown from a very beginning enrollment of 103 
students in 1959 to approximately 1,500 students on our four campuses today, and we 
include more than 50 students from many countries throughout the world. 

In the student's selection of a career, we certainly need to be sure that he has the 
personality and talents needed for the job, and that there will be Job opportunities for which 
he will be able to train. Quotinga mernber of the Employment Security Division of Indiana, 
I would like to say; "Wehopethat area employers will centinue to evaluate their manpjower 
requirements on a long-term basis — particularly in those occupations requiring a long 
training period." 

The young person wonders what career lies ahead for him. The employers are con- 
cerned with findit^ qualified help — youi^ people with sufficient training to be productive 
workers when they first start the job, able to meet people and carry on intelligent con- 
versations with them, willing to learn and adapt themselves to the demands of the job, 
and, of coirse, a pleasing personality is always an asset. 

Our Job, yours and mine, is to bring the student and the employer together in the 
frame of reference that will enable each to improve himself - the student his ability, the 
employer his production or services - to the end that society also is beiwfited by improved 
goods and services. 
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ported°that“onlVl2^npr^^^^ analyst, in a nationwide survey some months ago. re- 

S^eer but Se Lr^nlfiTnow students made business their first choice for a 

and the proper tra.ni„|r"uU^;i?he anthue.aeto 

It IS interesting to note that nine-tenths of the college seniors who* particiuated in rh.= 

that ''’““"'y^ay people are going to get the good things of iife is to Xk foi them 

riSi‘Jfd^a° '"•= 'oweV^hem'-®^li'r''a^^^^^^ 

dislng eZoha^d buf °"‘y ,l=e knowledge of techniques and merchan- 

fng to^erafong"X«htreS"^^^^ IlitrTnT 

SSH SdT 

wS?k as G^cli^argiven yiu > • ® "• "'‘"'I ‘«o y°“^ 

it to^"h're^«^''rith'irrot^^^^^ ’’w's^irg'ex::," irff?'- 

thfs"s^th*?r^s! ^ff calling life would follow". Cicero advis^is^ *^and 
tnis is the most difficult problem in the world*** * 

native“stock‘fs“how ?t®ci‘n and vocational choice is all about? Obaerve what your 

li^t of "ciain-aane"^ri«^^^^ * J *' ‘® regard work in the 

iignt oi cnain-gang prison punishment; or does harder, dirtier and lona^i- wor-ir 

y°“ «"'< 'yhat you like to d^and by adeoKte 

hoZr yourself, g'ood Income. preatrg'L andTctr'^er with 

. primarily a matter of intellectual growth and masterv of envivonmi^nr 

once you have found the right niche and have adapted®JoitaeU to^rdemtLa 
tional mobility that come with career development aemanas of occupa- 

Northw^Sd^ Whfl^.Tn'L'I’^it® as I would present them to my students at 

try ^he^ualkies of c^aricn^^ management In business and indus- 

h« ic ' Of character apply equally to the student in the industrial arts fields if 

c?aft Lkin in Surore. aratl™^?'’- ‘^"aracter skill must go along hand in ha”d whlf the 
of the student. ustry and business and relevant to the talents and capabilities 



FOOTNOTE 

1. December 9, 1967, issue of Business Week , page 124, Management. 
Mr, Turner is President of Northwood Institute, Midland, Michigan. 
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INDUSTRIAL ARTS IN AN EDUCATIONAL 
SYSTEM FOR THE SEVENTIES 

David S. Bushnell 

Yesterday I had the pleasure of experiencing two seemingly unrelated events, one 
an intellectual exercise, and the other a social occasion. While neither of these experi- 
ences argue for dramatic changes in current educational practices, they serve to under- 
score the significance of the part which industrial arts must play in our public educa- 
tional programs of the future. The first was a chance communication from Dr. Nicholas 
DeWitt, an Indiana University economist who had just completed a study of the skilled 
manpower needs in California, The report to the California citizens* Committee on 
Public Educdtion^ sponsored, incidentally, through US Office of Education funding, pointed 
out that California is relying upon a “brain drain*’ from the rest of the country to meet 
its skilled manpower needs. About 40 percent of CaUxornia’s skilled work force has had 
to be imported from other states since World War II. Dr, DeWitt goes on to observe that 
this obvious deficiency in productivity in the public school system is reflected in a 20 
percent dropout rate before graduation from high school and a failure of 35 percent of the 
state’s high school graduates to continue their education. Dr. DeWitt might have added 
that of those who do go on to junior college a four-year institution, only 50 percent 
will successfully complete college. In other v/ords. only two out of 10 high school students 
currently enrolled in schools across the country will successfully complete a college de- 
gree. Di*. DeWitt recommends that California’s secondary schools must offer remedial 
and continuing education courses with an emphasis on job skills. In addition, he ''ays 
more work-oriented and occupational education programs must be offered in all schools 
since more than half of the students do not go on to college. He recognizes something 
that all of you are well aware of, that the major job opportunities of the future will be in 
white collar and service occupations and that educational programs including counseling 
and guidance must be geared to these needs by providing “general** work-oriented educa- 
tion lather than the narrow, specific Job-oriented kind. While it is unnecessary to make 
these observations to an audience of your level of sophistication 1 thought it would be of 
interest to you to know that economists. Congressmen, and others outside our domain are 
beginning to draw many of the same conclusions which have for so long been the touch- 
stones of industrial arts educators. 

To quote a recent speech by Minnesota Congressman A1 Quie: 

1 have seen the statistics that show that of the young people who leave school 
and go out to work with less than a baccalaureate degree, only one in ten have a 
job skill to take with them. And that’s a pretty poor record for our educational 
system. 



1 he heartening fact is, however, that our educators arc aware of this shortcom- 
ing in our system and 1 expect that they will play their role in making long 
needed changes. ’*(1) ^ 



The second event, one which 1 enjoyed immensely, came about through the selection 
by the Chief State School Officers throughout this country of a man whom they recognized 
as the “Teacher of the Year.’* His name is David Graf, an Industrial Arts-Vocational 
Teacher at Sandwich High School in Sandwich, Illinois. It was my pleasure to speak to 
an august body of educational statesmen in \^^shington, DC, yesterday on Mr. Graf’s 
achievements at a luncheon in his honor. Among other notable successes, Mr. Graf had 
pioneered what LOOK Magazine described as a “custom-tailored* ’ classroom where 
students’ interests, abilities and aspirations were recognized through tailoring programs 
to fit their individual learning styles and backgrounds. Mr. Graf, an unassuming but 
obviously talented teacher, dramatically illustrated what learning theorists have long 
argued is a necessary approach to revitalizing education in the classroom, particularly 
for the disadvantaged and urban ghetto student. The difference is that Mr. Graf has been 
able to incorporate these insights into his own repertoire of skills through actively in- 
volving the student in the learning process. By effectively linking a student’s interest in 
a vocation with an awareness of the need for a basic education — one designed to rewarf 
'^•^her than punish a student - formal education could be made more palatable. It is this 
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Lch^Tdteicfs '"“ ^ «''«->'=« program for Implementation In 17 

*®Sether with other school subject areas, is expected to play an Im- 
in the deve jprnent of this new and exemplary high school program labeled 
an “Educational System for the Seventies (ES *70)“. This pilot eff^^ 

the often expressed observation that the educational program of many of the nation’s 
schools are not relevant to the needs of the majority of American young^rs! T^e recent 
National Advisory Commission on Civil Disorders (the Kerner Report) de 
some ofthe serious conditions of our inner city schools and recognized the^urgencv 
for dramatic changes in our present-day system. Informed observers^ of the educafiona^ 
of?" b>I* many public schools are non -rewarding, that students are “turned 

y their learning experiences, that the learning environment is hostile and custodial 

dmerences IHmudentl and that teachers are unable to respond to individual 

structure of the labor market have also imposed Increased de- 
mands upon public education to prepare young adults and experienced workers alike for 
changing work careers. The shift from production- oriented occupatioL to sSvic^ 
pations has accelerated the need for communicative and social skills In addk Sn to ?he 
more familiar manipulative skills. Many of the more traditional ent^ 

school graduate. With 26 million young workers entering 
the labor force this decade, new jobs must be createo. Unskilled or low- skilled iobs fre? 

°"Yi **’'*®^*"^ employment opportunities. Today's rebellious youth look fLr a 
challenge as well as a paycheck. Economic security is being rivaled by^ a yen to be in- 

rn ou^r s'cffifs saying goes. wLra-s , hi action - urfonunate^ 

regarding the current school system and the job market should gen- 
erate much concern -and they do. Educational leaders and classroom teachers are not 
insensitive to them. Their awareness is coupled with a growing sense of frustration at 
SSsrlShili exciting innovations in teaching. Such innovations as individually 

pr^rammed learning, computer aided Instruction, team teaching! 
desi^ihl^ ^ 'Si demonstrated as feasible and 

techniques. However, most" o^hSe"vaTuSfe“LwTS^^ 

I Of 

1 researchers have made significant advances in their understanding of the 

l learning process, the need for curriculum innovation, and the use of new instructional 
S MS' « is whanoneconoIders\he treme„doSoUgtl^^^^ 

j initial research findings and implementation of these findings. Even with the rapid 

research dollars for education, the return on the Investment to date 
has lef^ something to be desired. In short, it seems that a massive and radical redesign 
' approach to Improvements in secondary and post- secondary educational programs 

1 Ef ^he%n^a industrial arts education, is imperative. What does the cRiJen 

of the 70s need to know about himself, his community, and his role in society? What kind 

' ? I", T to qualify for employmem? Those are the ,uea«ons ,o which 

I a major curriculum change effort must be addressed. 

I f being invested by the Bureau of Research in the us Office 

' dLS^iS development might yield a greater return, the Bureau has 

^ developed a two-fold strategy for meeting the needs of secondary eaucatlon. First small 
I scale curriculum development efforts will continue to be funded to r'-’et immediate and 
I pressing needs. Second, a new method of defining goals will be adopted using a more svs- 
I tematic approach pioneered by the defense and aerospace industries. WhUe w^7re well 

^ Erohtemi derived from the application of such an approach to the complex 

. problems of weapons systems development and aerospace research, no large-scale efforts 

^ approach to the needs of education. John Flanagan has 

■ b? f, which have prevented the effective use of these approaches 

rE \ well-defined objectives and inadequate measuring procedures 

j to determine whether the student has achieved the objective set for him”. (2) We are well 

benefits of applying a systematic approach to educational problems. 
Such an educational system offers an opportunity for a clearer definition of goals and a 
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method of linking such goals with appropriate actions in order to present to the educator 
tested alternatives to present practices. 

Bearing in mind the need for a dramatic overhaul of many of the nation's secondary 
schools, representatives of seventeen local school districts, fourteen State Departments 
of Education, and the US Office of Education were invited to meet in Fort Lauderdale, 
Florida, in May of 1967 to devise a program for the development of a new comprehensive 
and secondary school system for the ’70’s. Those participating recognized the growing 
disparity between traditional curricula offerings of secondary schools and the fast- 
changing needs of large segments of the American population. The central theme of the 
conference was built around the necessity for bridging the gap which exists between the 
academic, vocational and general education areas and to consider ways of reducing this 
traditional separation. The conferees concluded that an adequate high school education 
should permit the development of basic learning skills, appropriate entry-level job skills, 
and a foundation for further study at higher educational levels. Horizontal and vertical 
integration of subject matter fields was felt to be essential. Physics students, for ex- 
ample, might go to the industrial arts department for first hand experience with the prin- 
ciples of pulleys and levers. Boys training to be mechanics might write English essays 
on how to repair a car. Journalism students might develop a better overall grasp of their 
area of work by participating in a graphic arts program. By focusing on several broad 
objectives of secondary school education, each superintendent represented at the confer- 
ence hoped to bring about a much- needed integration of the academic and vocational 
curricula offerings to better cerve the needs of the college-bound as well as the non- 
college-bound students. 

The American high school, they concluded, should provide a truly comprehensive 
education for each of its students. A capability for citizenship involvement, quality educa- 
tion and career preparation have long been recognized as acceptable goals for American 
education. Our school system has the responsibility to assure that each child attains 
these objectives. In equipping young people for their roles as adults, the school must be 
responsive not only to the student's intellectual needs but to his personal, social and 
career needs as well. The student should receive an education which will provide him 
with a range of post high school options. He should have specific, immediately market- 
able occupational skills as well as a broader understanding of our free enterprise system 
in a democratic society. He should be prepared for career development with the recog- 
nition that he will probably progress through several different jobs in his working life. 
Each student should also receive academic preparation of sufficient depth and rigor to 
permit his entry into a university or other form of continuing education if he so chooses. 
He should also be prepared to participate in our society as an effective citizen with knowl- 
ed.r^e of the means by which he can bring about changes In the society if he feels it neces- 
sary to do so. He should be aware not only of his responsibilities but of his rights as a 
member of a democracy. 

The US Office of Education agreed to join with the fourteen states and seventeen 
local school districts represented at Port Lauderdale in designing and developing a new 
educational program at the high school level which would test these objectives and the 
most promising innovations in an operational setting. These schools will serve as a flexi- 
ble staging area where the interaction effects of significant innovations can be tested and 
revised in terms of their contribution to student learning and cost/benefits. The seven- 
teen schools are now participating in the planning for this program and will serve later 
as the sites for operational demonstrations. 

The overall plan, the first phase of which is almost completed, will Identify all of 
the activities that must be completed before the total new curriculum can become opera- 
tional. The activities can roughly be classified as research, development or demonstra- 
tion. While personnel from the schools will be involved in the research and development 
projects it is likely that in most instances the primary contractual responsibility will 
reside with outside organizations. These organizations will include universities, private 
industry and not-for-profit groups. Many of the projects, particularly the developmental 
ones, will be awarded on a competitive basis. The local schools will have primary re- 
sponsibility for the test and demonstration of the instructional programs. 

In develpping the overall plan, careful consideration will be given to off-the-shelf 
materials which have application to the program requirement. Estimates are being made 
as to the initial start-up and personnel costa required to adapt or modify existing mate- 
rials and practices so that they can be incorporated into the total system. There are 
many variables in the educational system — the instructional objectives, the role of 
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teachers and administrators, the physical environment, the motivation and abilities of 
students^ the administrative practices, and the instructional processes and materials. No 
one variable is entirely independent of the others in its effeci on student performance. 
Unfortunately, most of the variables have been studied in isolation from one another. 
Optimum resists are not achievable unless there is freedom to vary the whole range of 
factors. The ES 70 program should provide that freedom. 

One of the major goals of the program will be the appropriate integration of the 
occupational and non-occupational parts of the curriculum. This can best be achieved bv 
defining and continually redefining the educational objectives in operational and measur- 
able terms. This will be done in each discipline area, English, math, etc., and then the 
objectives will be regrouped on an interdisciplinary basis in coherent sequences, eliminat- 
ing the gaps, illogical patterns and wasteful redundancies of the current subject-oriented 
curriculum. The kinds of instructional systems and curriculum materials needed to im- 
plement a new high school program will be analyzed. Where the learning resources do 
not^ exist, new materials will be developed. A series of tests and revisions will follow 
until the specific objectives are consistently reached by all learners. 

A major variable of the program which will be affected by this radical redesign of 
the secondary school curriculum is the role of the teacher. It is clear that it would be 
significantly changed in the context of ES '70. The teacher will have to be familiar with 
the methods and media of educational technology such as computer-mediated instruction. 
He. will have to learn how to manage all the instructional resources which will become 
available to him. At this juncture, however, we have only begun to analyze this new role 
and, at best, we can only anticipate certain changes which might occur in the classroom 
environment. For example, we are quite certain that defining educational objectives in 
operational and measurable terms will lead to the development of an instructional pro- 
gram in which some academic and vocational experiences will be integrated. In other 
words, the industrial arts teacher will probably become part of a team of teachers whose 
expertise runs the gamut of several fields. He may be responsible for incorporating 
appropriate materials from various disciplines into the new industrial arts program vrhich 
emerges. Organizational and administrative principles of industry, an area which is 
^Tically covered in social studies, might find its way into the industrial arts curriculum 
The team approach should provide a reciprocal relationship among the members and dis- 
ciplines they represent. In addition, this yet-to-be-built secondary school program will 
be designed for the college-bound and non-college-bound alike. Therefore, all students, 
not just those who are identified as academically oriented, will be participating in learning 
experiences incorporating industrial arts. Such experiences should expose all students to 
the concepts of the world of work. 

The consequence of this several-year effort should offer at least one te.*=;ted alternative 
t» existing curricula. It should be capable of adoption, in whole or in part, by a new 
'■ choo^l (one having no involvement in its development). The system by which the pro- 
gram's objectives are achieved should be tangible, demonstrable and replicable. 

To recapitulate briefly, the system which has been described should provide a com- 
prehensive secondary school education for the forgotten majority of our nation’s young- 
sters. Characteristics of the system can be generally described as learner- centered 
rather than teacher- centered. Carefully developed, individually tailored learning experi- 
ences will be sequenced to insure minimum attainment of conunonly agreed upon educa- 
tional goals for all graduates. To achieve these ambitions will require ail the resources 
that we can marshal— human as well as financial. Fortunately, I’m convinced, this country 
has those resources in rich abundance. 



FOOTNOTES 



^ rom a speeci by Congressman Quie before the National Association of Manufacturers 
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NEW CONCEPTS IN 
LEARNING AND INSTRUCTION 

Asahel D. Woodruff 

So much has been happening to our concepts of learning and instruction in the last 
ten years that we cannot at the same time describe the full picture and make any of its 
parts fully understandable. It seems preferable today, therefore, to attempt a survey 
rather than a clarifying discussion of any of the rather detailed segments of the area. 
For that purpose 1 have selected five themes under which it is possible to make a reason- 
able and integrated summary of what is now developing. Those themes are: the nature 
Of huinan behavior and learning, the nature of subject matter, the concept of a quality* 
control system in education, the conditions in school that can make behavioral change 
possible, and the change now occurring in the model of education in America. 



The Nature of Human Behavior and Learning 

We have long defined learning as a change in behavior, but we have not carried this 
concept into school practice. Instead, we have acted as if learning is the acquisition of 
verbal information. We have implicitly assumed that acquired verbal Information will 
change out-of-school behavior. That assumption is almost wholly false and misleading, 
and education has suffered th^ devastating consequences of this fallacy. 

If we mean to change behavior, then we must focus attention on the nature of behavior, 
and cm Its change processes. Our study of behavior must become one of direct phenom- 
ena description, not one of theoretical explanation. One of the conclusions that grows 
steadily when we begin to describe is that there is no such thing as “learning" in and of 
Itself. There is only behavior, and we see it changing sometimes as it goes on. ITie key 
to the change process Is to be found in the behavior process. 

It soon becomes evident that behavior is cybernetic and cyclical. That means that it 
operates through a cycle of interrelated phases which affect each other through a feedback 
process, and which give it a self-correcting capacity. This picture is not evident if you 
obseiye academic behavior in school, because the normal cycle has been seriously Inter- 
rupted by school patterns. It is clearly evident only in out-of-school behavior. 

feedback capacity consists of the perception by the behaver of the consequences 
of his behavior, and the subsequent reshaping of his behavior by those consequences. A 
cycle model of behavior makes this process visible, and proves to be highly useful as a 
guide to educational planning. Much of what follows has resulted from applying this cyclic 
notion of behavior to the reconstruction of educational practice. 

Along with this recc^nition of the behavioral cycle, another line of development is 
also fundamental to educational planning. It is the current effort to make one complete 
picture of human behavior out of the key iueas which have accumulated over a centuiry, 
Tme task is to match the full scope of human behavior to the comparable scope of the task 
of Question in affecting behavior. This requires assembling the obvious qualities of be- 
havior into one coherent model. We have been guilty of fighting over pet theories of learn- 
ing. Proponents of a particular theory have attempted to explain all of human behavior 
solely in the explanatory terms of that theory. Human behavior is too complex for such 
P'^®^“®^^P^^^i^3tIon. We will have to recognize that all of these components are present 
in almost every human response to environment: 

Unconditioned reflex responses. 

Classically conditioned signal responses of the Pavlovlan type. 

Operantly conditioned voluntary behavioral program responses of the Skinnerian 
type. 

Verbal repetition responses of the mnemonic type so long studied from Ebbing- 
haus on down. 
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Conceptual response patterns as described by Tolman, Hebband, more recently 
many others, including both cognitive meanings and affective or value-tvne 
elements. 

Subliminal or intuitive levels of conceptual response, as recognized early by 
Fpud and perhaps more adequately and usefully by Kubie, Bruner Mac- 
Kinnon, Penfield and many others. 



I 
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They are not mutually exclusive or competitive phenomena as some of our theoretical 
arguments or claims imply. They are mutually supportive and interacting phenomena. 
All of them are required to provide all of the amazing facets of human behavxor. Thev 
have no fixed balance among them. The balance shifts as the complexity of one's situa- 
tion shifts, and as the person becomes aware of that complexity. In some situations the 
more fixed and conditioned patterns provide more -ontrol, and in other situations the 
cognitive and flexible capacities become dominant. It is not ar all difficult to trace these 
shifts to qualities in our subject matter fields, and to identify by means of task analvses 
how we must provide for each of these components in a given educational objective. 

It must be almost painfully obvious that if what 1 have been saying is true, educational 
planning cannot be the careless, impressionistic and incidental sort of activity it tends 
so often to be. It must become analytic and precise. It is no mere coincidence that the 
high level of unsolved social problems in our lives goes alone with the lack of rigor in 
educational planning. There is no lack of ideals or of social facts in our bodies of subject 
matter, but the educative process has failed to ma> .3 them operative in human behavior. 

One further product of patient description of human behavior is the discovery that 
we can identify three major types of holistic or organismic behavior, and that all of the 
component aspects of behavior just described are present in each of these types although 
in quite variable combinations. ® 



Here IS a sunimary of those types (next page) which is proving highly useful as a basis 
for identifying behavioral objectives in all subject matter fields, from the most simple 
and mechanical to the most complex and esthetic. They first became visible to me in a 
project to translate the field of foods into behavioral form. Since that time, 1 have found 
them equally helpful for defining behavioral objectives in my own field of educational 
p<?VChology in teacher education courses, in the field of art, in English, and in music and 
reac.ng. With this much transfer, 1 am convinced they will work equally well in all sub- 

ject matter fields, although they take on substantially different specific patterns for each 
field. 

A little patience will enable one to become accustomed to thinking of a field of study 
in these terms, after which it becomes relatively easy to begin stating objectives in be- 
havioral forms which are faithful to daily human behavior and which meet the criteria 
which make them helpful in instructional planning. 



The Nature of Subject Matter 

f At the level of generalization used by the Educational Policies Commission, all the 

; important gor.ln of education are in large behavioral terms. They speak in terms of com- 
petence in coping with one’s life situations or one’s environment. It follows, therefore 
I that environnient is our subject matter. Somehow we have lost the reality of environment 
I in our schools. We have v .rbalized our knowledge of it and handed those verbalizations 
I to studenvs m^e form of printed materials or as lectures and teacher-dispensed verbal 
, information. This sell-out to verbalism has been most complete and most educationallv 
I destructive in fields like the social studies, which deal with the most complex forms of 
I human behavior and interpersonal interaction. It has been less complete and less de- 
I structive in the vocational fields and in subjects which rely heavily on laboratories to 
I sftnulate the working conditions in real life for which they attempt to prepare people, 
I The verbal information which dominates so much school work is incapable of making 
I a person competent in coping with his environment. In those fields, which matter so cru- 
I cially in our culture today, we have acquired our actual behavior patterns outside of school 
I rather than through formal education. Our behaviors are thus empirically real. But as 
I so often the case with tha, kind of learning, they are riddled with our subjective and 
f biased per^ption of what is going on; they are heavily dominated by our own selfish 
I motives; and they are too subliminal and unrecognized, even by ou>selves, for us to detect 
* their flaws and sc-ially dangerous misconceptions. In view of these dangerous charac- 

t ceristics of out-of-school learning, it is imperative that we learn how to affect these be- 
haviors through formal education, and to keep these d,ingerous misconceptions from 
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Type 1: Identifying, Discriminating 

and Matching 

(Covert Behaviors) 

PERCEPTION OF REFERENTS in the 
environment. 

THINKING about what has been perceived 
in both present and past and ORGANIZ- 
ING IT CONCEPTUALLY. 

IDENTIFYING AND DIFFERENTIATING ref- 
erents and their various properties and 
uses. 

COMPARING AND MATCHING referents and 
their properties and uses. 

IDENTIFYING (choosing) A GOAL (a con- 
dition or product to seek, produc or 
accept). 



TjT?e 3; Verbally Communicating 

(Overt Linguistic Expressions 
of Type 1 Behaviors) 

VERBALLY IDENTIFYING referents and 
discriminating among them. 

SPEAKING OR WRITING discursive seu- 
tences to express one's thoughts and 
judgments. 

REPEATING memorized information or 
other symbolic materials. 

USING TAXONOMIC AND TOPICAL i 

SYMBOLIC HIERARCHIES to repre- I 
sent bodies of information. 1 



CHOOSING M.ATER1ALS (or elements of 
any kind) required for producing 
the goal. 

Type 2: Performing Adjiistive (Instrumental) 

Acts upon the Environment 

(Overt Noiiverbal Behaviors) 

MAKING AND EXECUTING DECISIONS. 

Locating and securing materials required for reaching a goal. 
Preparing the materials for processing into the goal or product. 
Processing the materials into the goal or product. 

PERFORMING MOTOR ACTS in any of the foregoing behaviors, 
e.g., using a knife, sawing a board, bowing a viplin, making 
a broad jump, reading a prepared paper, conversing on 
u C3SU&X IgvgI 

POLL, OWING CUSTOMARY PA'ITERNS AND ARRANGEMENTS in any 
of the foregoing behaviors, 

e.g,, setting a table, arranging a room, observing a schedule, 
exhibiting a customary manner, carrying out a stabiliz^ 
set of steps in a process. 



dominating our behavior as they now do. 

With all of that built-in blindness, human behavior and human learning outside of 
school still gives us our clearest picture of the manner in which behavior forms and 
changes. What we see, without exception, is persons in environmental settings, interact- ; 
ing with that environment. Each human response is to some specific pet of obiects and 
events, never to a generalization, a principle, an abstraction or an ideal. Nature is 
always specific. Furthermore, each human response is a specific response, under the 
direct influence of the specific circumstances that are present, and of the person's stored ; 
set of psychological and physical predispositions. The person may bring bis own gen- 
eralizations and principles to bear on his thoughts in a specific situation, provided he has 
constructed any of his own and has leprned how to use them effectively. Note this very 
important educational fact, however sf?#* we cannot confront a student with a general 
situation. There Is no such thing. ]' t to do It, and we do try much of the time, by 
mc^ gag vcrballsticgeneral commsH®3%iiefi«wwi, wedo soat the expense of cutting the person 

off his environmental contact aad rMsernipting his behavioral cycle with its shaping 

procea*.. There is no better way it ^at«fec«- with real learning. 

The environment, this real and concrete world around us, is composed of specific 
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quate sense-perceived hasp ^ higher mental processes without an ade- 
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behaviors data and vorah.ito>- objective, finding the component concepts, operant 
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Con cept of a Production System and the 
Companion C oncept of a Quality Control .Sy arpm 

so.e\T„d S!, 5’a 

A set of specilications for the end product, (objectives) 

A raw material to be brought to that set of specifications, (learners) 

A treatment to be applied to produce those specifications, (curriculum) 

I A system for applying the treatment, (methodology) ^ ^ 

‘ attempt to measure the degree to which the specifications have been achieved and 

f sysS° Thos^eT^^^ achievement, has the basic elements of a quality comrol 

f 

i The specifications, (objectives) 

I ^^^^ea^ringT product in terms of the specifications, (testing and 

I Identification of the specifications not achieved, (evaluatinec) 

I failure in the system, (diagno^ s) 

I SvefopL^nt/''^^^'"^"' process at the point of failure, (program 
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The education system s a production system, and it will respond readily to a quality 
control system when we escape from ambiguity and become specific. The improvement 
of education is impossible without these two concepts and their activation. With behavioral 
objectives, and with intelligent planning, It becomes possible to activate these two power- 
ful concepts. 

The Conditions in School that make Behavioral Change Possible 

Here is a premise which is factually sound: Behavior changes only when the person 
IS engaged in a real interaction with his environment and is suffering the consequences of 
his behavior; that is, when his behavior is being shaped by those consequences. A corre- 
sponding definition of learning is; A set of self-propelled, environment** consuming, 
response-altering act i ons. Can we create conditions that will result in this kind of human 
behavior in the school? There is no doubt that we can, but there are some rather definite 
requirements. Here are five, listed in what I regard to be the order of their relative 
importance, with the most essential condition first: 

(1) The learner must be confronted with an interaction task, one that is real and 
essential In out -of- school life. It must be specific and unambiguous. 

(2) The behavior must take place in a real referential setting. The actual objects 
and events are to he present, and the interaction is to be with them, not with a teacher 
and a verbal substitute for them. The skillful use of media and of simulation processes 
will make this more and more possible. 

(3) The learner s behavior must go through the full shaping cycle, consisting of per- 
ception, conceptual thinking, decision-making that is “for real*', an overt execution of his 
decision In actual form (not merely hypothetical or imagined), and perception of the con- 
sequences of his response. This may sometimes be difficult to arrange, but the difficulty 
will diminish with trial and with thoughtful planning. 

(4) The learner must have access to a continuing series of tasks when he is read> 

They must bets.sksthat lead sequentially to cumulative compet‘f?ncies. The 
tasks must be available to each learner without making him wait for a teacher, or for a 
class to get ready. The tasks must have adequate self-directing instructions so the learner 
can be self-propelled and self -directing. The tasks must be supplied with the essential 
learning materials and conditions in readily available form. 

(5) The circumstances must be such that the learner is dominated by his objective 
and its task and materials, not by an Information-dispensing teacher. Supporting actions 
must be available from the teacher as needed. However, the direct and most effective 
influences must emanate from the environmental referents, not from the teacher., Tne 
teacher's influence will be confined to setting up the learning "heatre, guiding attention as 
i^cessary, eliciting the high-education responses of the Type 1 and Type 2 sort, rather 
than verbalistic memory responses, encouraging initiative with low- control devices which 

fj“^^cdom of action for learners, and maintaining discovery activities in place 
of telling ' activities. In these terse sentences we have skimmed through a set of very 
important characteristics of good teaching. Any adequate description of them and of how 
to carry them out would require many hours, but good descriptions are already In our 
literature and are appearing constantly in current publications. 

A Change of Models in Education 

The scope of the change implied in these ideas is much greater than many seem to 
recognize. It is tempting to say that there is really nothing new in any of this, that we are 
just cycling through old ideas; that many of us have been doing these things all along; that 
good teachers do these things all the time; that a few strategic readjustments will take 
care of our needs; or that they are not really very great changes, and that even when we 
make them we need not expect any significant gains in results. These responses come 
out constantly. Perhaps there is some reason to be skeptical of new ideas in education, 
for certainly we have profited little from many notions that were heralded as the sure 
cures for our troubles. 

With all due awareness of the foolishness of unwarranted optimism, I am still con- 
vinced that the concepts now available to us are by all means the most potent we have 
ever had in education. The shift now In the making Is of diametric and not of tangential 
quality. A few very far-sighted giants In past educational thinking have talked of what we 
are now trying to do. but there has been no effective implementation of these ideas until ' 
very recently. How canthe nature of this shift be portrayed? Perhaps its most disruptive 
contrast Is found in the respective roles of the learner and the teacher. With a little over- 




emphasis I think I can make the contrast at least partially visible. 

For that purpose 1 suggest that educational practice has been based from the very 
first, with minor exceptions, on what we could call the “To Teach” model. Attention Ls 
been on what teachers do. Methodology has been the focus of attention. “To teach” has 
meant largely t . dispense verbal information to listening students. The teacher has been 

iSar^SrLhavkfrs^^^^^i given knowledge to students (or tried to); has directed all 
learner behaviors, has been the mam source of both materials and instructions; and has 
graded learners on the basis of their ability to repeat what they have been told. The shift 
occurring is antagonistic to every part of this model. The newly-emerging 

th? iPflrnpr and refer basically to the teacher and his activities. It refers instead to 
the learner and his activities. 

The “To Learn” model is quite different. We have been describing it today, in our 
discu^ssions of what learners must do in order to change their behavior Learners can’t 

accomplish a major stage shift. The teacher must get off the 
® "lUst come up frr : and center. The teacher must move 

into the wings and become a stage setter, a plaun.Jr, a consultant, a trouble-shooter a 
Prescriber, a very indirect and non-disruptive influence that sustains 
absorption in his tasks. The classroom must divest itself of its excessively 
rba istic nature and become a realistic referential environment within which learners 

I” significant sense different from those that make up their out- 
of-school life. From this point of view, the vocational fields generally show up to a better 
advantage than some others. A more troublesome task may be that of doing an adequate 
job with the conceptual contact in the field. ^ aaequate 

tern of r.tage shift, all of the other components of the education sys- 

^ ‘^i*nnge in compatible ways. The component parts of the verbal “To 

pach model will mt fit compatibly into the “To Learn” model, and if we try to plug 
isolated bits of the To Learn model into the “To Teach” system, they will look^ bizarrf 
and ineffective. This we have learned over and over in efforts to make slch gradual sMfts 

rh^ for-S'ofY® possible break in the cycle of the old system can be made in 

the form of a new lesson unit; that is, a behavioral task objective with its supporting mate- 

from' available, students could be helped to reorient the^elves, away 

from the teacher, and toward the task. Teachers could then start to shift their roles 
accordingly, and the other adjustments could follow. This, too, we are learning in some S 
our transition projects. The shift is moving along rather substantially in various places 

are generallypositive;butweneed not expect it to be smooth and easy.' 
ri h" disorderly in some ways and will require continuous learning on our 

part. 1 doubt if any p^vious year in m/ experience has been so marked with learning for 
me, and so exciting. The nicest thing 1 can say to you is that 1 hope you get involved in the 
same disruptive and stimulating activities, with the same fatigue, the same relentless 
pressures. It is well worth the strain. 

Dr. Woodruff is Professor or Edocationol Psychology of the Lniversity of Utah. 
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WHERE SHOULD WE BE GOING 
IN INDUSTRIAL ARTS? 

J^obert S. Seckendorf 



‘No problerp. ig so big or so com- 



Charlie Brown's little friend Linus said lecentlv, 
plicated that it can’t be run away from.” 

From my vantage point, the words of Linus have particular significance to industrial 
arts e^iucators throughout the nation. To a real degree, it reflects what 1 have observed 



haproning during the last 20 years. My five years’ absence from active participation in 
exist ° brought into Fliarper focus the issues and problems which 

This evening I would like todo several things. First, 1 will spe.nd a bit of time scold- 
ing my colleagues who labor at all levels (including state education department J - for we 
are not without sin). Second, I would like to take exception to some of attempts to 
and status. Third, 1 will identify several issues which are particularly 
tiniely. Fourth, 1 will repeat within the context of this presentation the five principles or 
beliefs which were so aptly entitled by The Journal editor as a ’’Policy for Action” and 
last, some comments about what we should be doing. 

been^unnlng°*^' complicated problem away from which so many have 

several questions. How is industrial arts taught in your schools today? 
How uoes It differ from what was taught 50 years ago? has it changed at all? Are broom- 

!jf,lhn^r still being made? Wehear constantly about our rapidly changing 

technology, but how rapid are the industrial arts programs changing? 

^ vears, the method of travel has changed from the horse and buggy, 

Jrom rT Spacecraft. The speed of travel has increased 

from less than 35 miles per hour to more than 25.000 miles per hour in the same period. 

^ ! years ago the environment surrounding the beginning of industrial arts was 

described in this manner: ”ln 1815, when industrial arts, as manual training cime ^So 

Liectricity was hardly known except as a laboratory science, Edison was just beginning 

nor h!i P h' w®® fben unknown. There were no radios, television, telestars 

hoH ^^s^^tronic devices which are a part of our lives today. The automobile 

* 1 °^ its appearance, and the Wright Brothers b-'-d not even conceived of their 

machine. Steel consisted larg<”ty of low grade iron. As late as 
hundreds were barely a half dozen different kinds of steel. Tt^ay there are literally 
hundreds. Aluminum was so rare it was considered a precious metal. Plastics were 
unknown. It was a period of time which, in many ways, was still a handicraft culture It 
was under these conditions that industrial arts was born.” 

programVt"for 8*0^yeS^ * observed, have not progressed much beyond a 

children learning in Industrial arts? Have you asked yourself this ques- 

w?kt^en the meaning of my questions with a delightful bit of fantasy 

eare wninPrfV^ ^wanson and which so captivated me that 1 preserved it with utmost 
COIT6, waiting tor a time when it would be useful to me* 

® laboratory course in chemistry might be taught if some current 
inuustrial arts methods were used. 

f™ ^ defined: how to light a Bunsen burner, how to pour liquids 

beaker, how to test a solution with litmus paper. Infornriation topics would be 
gases for Bunsen burners, materials from which beakers are made, the comnosi- 
^ project wtHjIdbe developed: a pint bottle of ammonia water.*^The 
would demonstrate how to perform the operations and give lectures on the re- 
would point out that ammonia water is useful for washing windows at 

operations and produce a pint bottle of ammonia 
hov'i' would probaibly be displayed at home but not used for washing windows because 
the boy a mother would want to keep it as a memento of her son's lab work. Students would 
during extra periods to make more pints of ammonia water And next year 
" " up for advanced chemistry to make gallon bottles of ammonia water.” 

Kldlculous, yes. But what does a student learn in Industi ial arts by following a series 

bunding u project? Skills, certainly - tool skills which will 
KFi manual dexterity and which will permit him to develop one of sev- 

■'--■“Pn'-t of 

leaders in the field of industrial arts have been professing the need for 
fr Tif experimentation in our programs for years. 1 agree that change 

is netded ti^that we must experiment; however, not with materials, but with ideas, con- 

-course titles. Through all this, however, experimenta- 
tion must be valid, controlled and reasonable. There has been so much talk of prc^lem- 
fi? production techniques and experimentation that many teachers jumped on 

the band wagon. And many of them were taken for a sleigh ride instead. 

!8 
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Let me Illustrate the confusion by describing the activities of some teachers using 
the new theories . In one class, a boy sorts through a batch of welding rods and tries 
sevenil u^abeled varieties on some scrap metal. When the teacher Is asked why the 
we ding rods are not labeled ahd stacked according to kind, his answer is that this is 
L research - finding out which rod is best for his pur- 

Slhe rSS forche' *" “ ^ 

production. In one school, part of a mass production job required the orint- 
ing of desk Mlendars, each day on a separate sheet. The teacher did not realize that 
there were 365 different changes of type and lock-up as well as 36,500 press runs in order 
to tuirn out 100 calendars. And all this on a hand-lever press.^ 

If the pICLure 1 have painted doesn't fit your own situation, I would hope that vou will 
Ignore my chastising. But don’t be too smug - I’m not finished yet. 

Recently 1 was exposed to what 1 gather is the latest episode in the grand scramble 
p°Lse^"®^* ^ characterize as the "Bra of Dignity” - an “operation uplift”, if you 

If some of vyhat I said up to now has had a low sugar content for some of you, then 
these next remarks might be characterized as a little bitter. 

In terms of program decisions, disciplines and domains have little meaning to me 
These words, with categorical descriptors added - such as psychomotor, affective and 
ct^nitlve - leave nie cold. 1 am wlllingtoadmit that 1 am not a scholar and that Industrial 
arts lacks a scholarly base as well. I’m quite willing to say that industrial arcs doesn’t 
need a scholarly halo or mantle in order to be successful or acceptable. On several 
occasions the discipline of Industrial arts has been explained to me (or at least an attempt 
was made) and the various domains were translated as well. Little success was achieved 
In getting me to accept these dignified words. 

Let me make myself abundantly clear. Industrial arts Is a school subject and is im- 
portant In the general education pattern of all students. I wouldn’t know a discipliTTe if I 
fell over It - but I think 1 certainly know what a schcx^l subject is. 

•* \ really do not know what is wrong with the use of such words as 

skill in the use of tools - 'outcomes such as appreciation and values’’ - and "subiect 
matter or content. ’ •’ 

The conte.Ttlon that school administrators would understand disciplines and domains 

foiJ «n language is, In my judgment, nothing but an excuse 

for an attempt to be something industrial arts is not. 

If 1 plead for one thing In implementing change. It Is simplicity and straightforward- 

darjgerous period of 30 years ago when Industrial arts had to 
be defendea, explained and sold to educators and the general public. 

It's legitimate, legal and acceptable. Why not just move ahead by accepting some goal 

® choice of approach and move to the mojt important step - curriculum 
building — as fast as we can. 

If I have over-simplified the problem, it is because simplification is a characteristic 
of mine. A continucclon of the simple solution involves the matter of domains. After the 
three I describ^ earlier were explained to me to a point where 1 understood what was 
meant, I realized that the talk was about method, outcome and content. 

Curriculum building concerns only content (and. Incidentally, regardless of level or 
school grade, to me the content of Industrial arts remains the same). Outcomes are not 
a part of curriculum but merely the preface which describes what values are to be achieved 
froni the study of subject matter, and method is an explanation of how subject matter is 
taught and, again, is not a part of curriculum design. 

The point 1 am trying to make lathis. Curriculum starts and ends with content. Once 
the content for a program of industrial arts is clearly identified and agreed upon. It can 
be arranged In a variety of ways to meet individual and school needs as well as be cut 
Into usable pieces by grade level and by course. 

I am concerned witn the direction in which industrial arts Is heading. Therefore 1 
would like to talk about three Issues which, in my judgment, will be significant in the 
period ahead. 

While I am sure that, given a little time, each of us can list dozens of inrues in indus- 
trial today, there are three which are of particular concern to me. These Include- 

Industrial arts as a school -centered program, industrial arts as occupational education' 
*?Ti arts program itself. 1 do not plan to discuss the first two fully, nor 

will 1 identify specific (solutions for them. I will, however, delve more deeply into the 
third. Let me take them in order. 
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indu s^la/ arts educafl^n^" ^h? program of 

basic metho^loS ^fsail rIalonSle "" of Industrial arts are still valid, and the 

Offered as a part of SidusSiai nfSi In the profusion of individual courses now 

•:«s, s 

we do not have a p^o^^Tm orinSnffvfif^ I'-rogram should be, and I remind you that 

without a clearlv defined aoh of t education; we have a collection of courses 

wi Jf^in 1 defined set of sequi.ntlal activities leading to one over-all voal Whnr 

font," on a%feX!iaUuahS‘S aKortfo build a program faaeS on lif W^uffabie con- 

L"^no?dlM/a‘SredulauS 

‘‘°"tisrri'ra?r« 

from~kindercarten fe ro u^ aduUeducatl^ if ^jig^g^ds 

‘ We^fvriiveriira’o??^^^^^^ °" “n^taef^ *2 sta^eronS^^f^Si 

y have given Up service to an elementary program. True, there are some ex- 

id 



amples of industrial arts at the elementary level; however, these are but small lights in a 
7^diroughT2 ^ ~ barely able to be seen because of an overwhelming enrapture with grades 

m'lde^ curriculum approach, one comment must 

^ Industrial arts at the elementary level, to be successful, caimot be a watered 
do^^m secondary program or “Junior industrial arts". It must take its content f^om the 
rest of the elementary school curriculum. 

At the o*er end of this scale — beyond grade 12 - we have provided teachers for 
the usual adult education courses in woodworking or ceramics or what ha^e you but no- 
where do we have a planned net of experiences for adults based on Indiitrlraits pr"°I 
ciples or objectives. At the aiult level we should be offerijig planned Inatructional^T-o 
grams consistent with the basic concern of Industrial 

^ cannot emphasize too strongly the need for a commitment on the part of industrial 
ar s educators to serve the full spectrum from kindergarten through adult. 

, , arts must ^e arly be defined as a curriculum area without a direct relation- 

or involvemen t wit h otlicr instructional programs. If we believe tliat industrial arts 

ill ?h?frl we must take the position that industrial arts is good for 

all children and has a place in the total scheme of things, ° 

There are aspects of a student’s education which some people like to call academic 

vocational or something else, industrial arts has always 
been said to bepartof general education. 1 agree with this position; but more Importantly 
It must be agreed upon by everyone. nnpurtanuy, 

is promoted as preparation for employment or the develop- 
ment of salable skills, it can no longer be considered general and good for all. This Is not 
to say that industrial arts cannot assist with the identification of occupational goals as 
I indicated earlier; but this should not be Its sole purpose for being. In order m be 
"r ^ educational scheme. Industrial afts^ust be so struem^^^^^^ 
ganized that It can stand alone as a subject area. 

w. someone will make statements that industrial arts can and should 

serve the other curriculum areas or that it reinforces the learning in other subjects or it 
provides practical appl^ation of science, math or social studies. While it is true that 
there needs to be a relationship among all fields of study so that all bear upon the totality 
of a student s experience, this does not mean that any must be subordinated In the proces^ 
in terms of a relationship to vocational-industrial- technical education, the involve- 

For too long, industrial arts courses have, at the senior high 
^ vocational education because they were all that were avail- 

able. Unless industrial arts education at the senior high school level is established as a 
mnoh of curriculuni area with defensible purposes of its own, it is likely that 
much of what we now have in the upper secondary grades will disappear. Industrial arts 
is m^t vndnerable at this level, and clear definition is needed almost 
A OQ^y goal for industrial arts is that of providing an understandine of 

and an a wareness of i ts changing technolo^. Industrial arts 
AVA revising objectives for decades. As I read lists from the AIAA, 

^ authors, our own department and other state education departments the 

about the ^me. In some, certain aspects are emphasized: In others) the 

^‘^’^vlty or direction. What I believe we have at present 

J-?ir ^ 1 Is a set of subpurposes or outcomes rather than a clear- 

cut objective or goal of a program. 

Simplicity of approach could beof assistance in clarifying the eituauon. There should 

Industrial arts, “to provide students with an understanding of 
American Industry and an awareness oi its changing technology." This statement is all- 
encompasslng and is as applicable in the kindergarten as it mav be at the adult level. 
Depending on your views or concepts, any number or combination of subpurposes can be 
written to amplify or give specific direction to a program. 

4 , i:®' T'® discuss for a moment one of the present “objectives" and attempt to put it 
into the simple framework I propose, ^ ^ 

^dej r ree of skill has been with us as an objective for as long as any of us can remem- 
ber. It is a direct outgrowth of the use of tools and materials. There Is a difference be- 
tween imderst^dlng the necessity for skillful use of tools and machines and the develop- 
ir.ent of sk^ in the use of tools and machines. On the one hand, a student uses tools to 
learn how Aey are used In industry and why high standards of use are necessary to the 
economy. In this case, the student may or may not develop a degree of skill - but he at 
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least has learned that skill Is Important. On the oth-jr hand, If the student Is subiected to 

S’ofc: 5.1^^ , ° of skills In order to become profIciLt In^^ ule of 

tools, this no longer represents an Industrial arts concept. ^ 

The ^Int, however. Is not to disclaim skill, bui rp’^hex* to Indicate that under the 
broad goal of understanding American industry, the objeci . ^ relating to skill if handled 
as a matter of understanding, can be considered covered. to skiU, if handled 

oari be made for such objectives as avocational Interest fthe shorter 
work week of industry r-^n be the basis for Including such development within the broad 
net^itJJe? ‘ objective), exploration and problem-solv^ig abm^ 

permitted, a case coraid be made for each one's being a part of the fundamental goal 

arts. ^ ear-cut, straightforward objective or goal must be agreed upon for Industrial 

of i ^»^^^strI aU>rtg^u st be derived from an analysis of the mnlo r functions 

for ~ indiig^-i gi accepts the premise Identified In the third point concerning one goal 

there must be an adjustment in the program orlentatior itself 
be considered a curriculum area without entanS^te ^ 
or/gnf.?H^‘'If particularly the vocational-industrial- technical arL, “fn p%s^^ 

^ pattern, firmly rooted In materials, must be replaced. No longer ca^^^ 
teach woodworking, metal working or even plastics. Rather, we must teach /it^ut Am^>r- 

to^Sroject'^Sistr^^ an assortment of tools and applying the "skiJis" so gained 

dus?^?: ‘=°"struction does not fully meet the objective of understanding American In- 

The content (subject matter if you will) must be derived from somethlnc nth^>v than 
tu?in°g ^ The functions^f 

it it nor AM new or startling In this position. And I ’vill agree with you *at 

and from • I.ira I advanced; 

hl'iT^V'' purpose <and I am not being facetious in any way) needed some 

base or raUonale irtth which the concept of breadth c^uld he estabiishk 

onH 4 - ^ best rationale was related to the materials classification of Industry 

and i.i some ways followed the early development of manual training, where wood or me^ 
was used as the basis for instruction. Breadth was developed by ^adding other materials 

nLhe^of^*^' “d PrinUng. The JusUttcation C fom?t?ft1 

^ *ese Industrial fields - and this was based on a Sll-uSd 
classification system for the manufacturing Industries. 

of “’"Pi'shehslve general shop organization for industrial arte grew out 

U>e comprehensive gener™storpat- 
noting more than a six-ring circus of short periods of time devoted ro in- 

gen^-al shopS'^a laborat^^^ attention was paid to utilizing the comprehensive 

^ f In which to study American Industry -Its methods processes 

whomT? J®- “*‘® *®" ‘ ''®’^ n®* ®*“’®>'- Almost twenty iears ago!TD^f~aor fS 

this concept. i'®®!®®' and admiration, the late Dr. Robert I,. Thompson, enunciated 

over! .S' historical rambling to illustrate my concern that we ourselves have 
ties iSfnS 4 long-standing organizational structure of our faclli- 

concept of Instructim°fn^°H*^t^f"i^^^®'’^*^^®'^ general shop Is Ideally suited to a changed 
Am'- f • >1 industrial arts — one which Is based on the goal of understanding 

riSTer^tiian whose content is organized In terms of the functions of Induftr? 

rather tl an of the materials used In performing these functions. maustry 

r,. h3ols, machines, m aterials. manlmilgHon n»H 

J f rT-.Ltw.- T w ]].... nieans or meth<^ us^ in a classroom to implement efficiently and 

e ^ctively tne oblective o f understandi ng American ^ g g L cienuy ana 

Thf* ^ n'ulti-medla, multi-actiyity organization for industrial arts programs. 

?^identlfied g^JJ^^ P^°^®®®®®°^bidustry are necessary to accomplish the goal or objective 

I contend, however, that industrial arts educators have deified tools, materials and 
m^ipulation to a fwlnt where they overshadow and hide the basic concept of industrial 
arts. It Is disturbing to see a course outline or syllabus listing a lesson entitled, "How 
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Crosscut Saw. Such a lesson should never exist in a course outline or syllabus 
or K°' does not imply that students would not learn to use tools 

f' I would compare it to learning addition in order to understand the con- 
cept of numbers. Can we not direct our thinking in the same way? Base our program on 
concepts derived from the objective, and clearly and honestly put tools, machines, mate- 
rials, m^ipulation and activity in the proper perspective - as a means or metiiod, rather 
than as the content. ' 

1 /-^si^odology of industrial arts is sound. It Includes a host of experiences, includ- 

Ing individual project construction, experimentation and research as well as group activi- 
ties, such as mass-production experiences and cooperatI’'3 projects. But these are onlv 
the methods of industi'ial arts, and each of them has stood the test of time. However con- 
tent Is more important. ^ * 

Content is the Information which is imparted to students In order to achieve certain 
objectives and outcomes. As an example, the operation of planing wood is not content in 
Itself, T^is operation is more reason^ly classified as a method used to understand one 
way of shaping an industrial material. The content would be knowledge relating to the 
material s texture, function and durability as well as the principles involved in the opera- 
tion, such as \he wedge and shearing action. In addition, further understanding can be 
developeo which relates to automatic processes and machine operations. The concept of 
industrial proouctlon is developed in part through hand planing of wood. 

For industrial arts education to achieve and maintain Its rightful place in the total 
educational experience of young people. It is still Important to maintain work with tools 

foindatlon of Industrial arts. And just as important is the realization 
that this work must be kept within Its proper perspective. 

I have not dwelled to any great extent on details of how the five principles or concepts 
may be Implemented. Rather, I have Identified certain concerns regarding the direction 
for Industrial arts education in the years ahead. 

going In industrial arts? I did not really come here tonight to 
°J. concepts for innovative practices or to add more materials to the 
conglomerate compendium we now have. 

My appeal for direction is more a matter of decision-making. Let's stop talking, 
s op going around in circles, stop Inventing new words, make a choice, start clarifying 
our goals based on that choice, and complete an acceptable curriculum design. 

Someone orce said, "Children are helpless and we mus^ at any cost, be responsible 
becai^e we are their model and they are our hope." I would place the responsi- 
^ty for a quality program squarely upon the shoulders of the industrial arts educators. 
This quality must be reflected in aU elements of the industrial arts program. Including 
teaching a high caliber, standards of performance which reflect quaUty, content which 
Is meaningful, student experiences which are r;*rposeful and facilities which are appealing 
and serve to Implement the program efficiently. ® 

In order to ^hieve this quality and excellence, each Industrial arts educator must 
realize that the job which beholds Is an important one and the Influence which he has upon 
his students is equal to that of any other teacher In the school. It n necessary, as well 
for the Industrial arts educator to believe sincerely that Industrial arts education Is as 
Important ro every student as the work which his colleagues offer. Next, there Is a need 
for Industtlal arts educators to think in terms of a program which Is based upon a recog- 
nized body of knowledge that Is important for every student to know. The program must 
provide for students desirable learning experiences regardless of geographic location or 
personal teacher whim. It is lack of adherence to this concept which exposes Industrial 
arts education to the tinge of mediocrity. 

Abraham Lincoln said. You cannot escape theresp>onslbIlity of tomorrow by evading 
it today. Industrial arts educators can no longer evade their responsibilities to vouth 
nor to their own consciences. 

In order to provide a quality program and meet these responsibilities, industrial arts 
teachers must release themselves from the chains of tradition. They must have the vitality 
to work harder at their jobs and to learn new techniques when necessary. They must have 
an insatiable curiosity about technological changes in industry and the perseverance to 
search out ways of transmitting these new concepts to children. And, finally, they must 
^ youth they teach, realizing that tiieir capacities for learning are great 
and that they are capable of doing much more than we think they can. 

A long time ago, so long ago that I cannot remember the origin of the statement, some- 
one described Industrial arts as "wooden in its teaching and iron in its rigidity." We all 
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UtSe ttoe leftTif wwS » program, but there is much to be done and so 

as muliTil a hot line to Moscow 

How hot a lint" to tomorrow do you have? 

Dr. Seckendorf U Assisfant Commissioner for Occupational Education, State of New York. 



THE INTERFACE BETWEEN 
ENGINEERING AND INDUSTRIAL ARTS 

Introduction Harold A. Foecke 

Thank you, Mr. Chairman, and ladies and cronMom.,^ "'i. 

B™caus? « S“Sfo”ustomaS^*r”®^ "‘gh^roliJl^o^'ev^n^^IndL'Sf^^^^^ 

Is to have the opportunity to adS-esJ ^ assure his audience how delighted he 

usual m convlnce^ill of you how^y pissed i ?m m"bc” ^rT® Tam Lld'^maTm® *“ 
ance of an engineer or engineering educator on die official * '’’® appear- 

ings is a relatively rare event- If T'm Hoo^iv u program of your annual meet- 

you should have selected m#* ’ ao ^ ^ deeply honored and a little struck with awe that 
Lbsot ^ Js7n, r have loS^I'd forwar^V. since receiving the invitation of Pro- 

lenged braTpSfin^^^^^ ^ eql"uyVxc^“^^ 

bly of engineeS leilfs ^lS^^ '^^en I told an assem- 

llke whar5.t?Te^ard^t Til - wSlch i?.d doing. Many of them didn't 

can IS bTami 7A/ol appearance here tonight I 

advocate of Se ca^e^f ind^Jwafa^^ energetic and widely-known 

L. Schmitt. Aalr^su?tof on^o?^^^^ 1 ^ ® Education - E>r. Marshall 

of Education, it was m?nrlvlle?| to reorganizations of the Office 

of 1964 and 1965, I learned a lor i^hrhiit- about 15 months during parts 

little sales reslsmnce alonz with it ir fi^m him, and probably learned a 

stated how giad hTlal *at L^ould himself to me and 

and Industrial arts have so much fn cn^ ^ chance w work together because engineering 
cerity, “MarshX yll ve eS S? £ effect, my reply to him was, in all sin- 

dialogue) begmi. ® ® kidding". And tliat's how the batUe (excuse me, the 

ihSS. * is ,o he fruitful 




about more fruitful interaction betw^^^n a neeas enemies ). l want to help bring 

of groes misundersSnrpreeirecceh?«^^^^ “ ' 

S th?M"ftoVyn“re' 

of Education, IndSttS aS - P>*Ucation of the Office 

report published in 1962 bv die same>^ n<y^o — Curriculum Guides, (b) the conference 



c an Ejiucatipn, So, I’ve tried; if I still display an unbelievable degree of ignorance, teach 
me -don t tar and feather me. (I don’t want any of you to get the impression that I’m 
apprehensive or anything, but those are my bags by the door, my plane ticket is in my 
pocket, and my sister and her husband are among you to whisk me away immediatelv 
after this talk.) ^ 

Asa final introductory remark, 1 want to apologize in advance for what may app 2 ar 
to be any lack of precision and organization in my remarks. I accepted this assignment 
way baclc in January and was allowing what should have been ample time for the prepara— 
tion of this paper. However, about a month ago I decided to accept a. position on the head- 
quarters staff of an international agency located in Europe, which among other things will 
involve the moving of a family of nine to a nation the language of which we do not yet 
speak. Not long after the aforementioned decision, my wife entered the hospital for some 
surgery and I wound up playing mother hen to our seven crumb crushei-s. Finally, six 
days ago I was involved in an automobile accident in which my Rambler wound up being 
declared a total loss. So, you see, I’m just mighty glad to be here — prepared or not. 

Tcrmiriology ConsidGru-Uxons 

V/here do we begin? First of all, I invite your attention to the wording of the title as 
It appears in your printed program. I am going to present engineering educator’s 
View; I wouW not want to pretend to speak for all engineers or engineering educators fand 
I suspect that the feeling is mutual). I had intended to buttress some of the points I wish 
to make by conducting a little survey of how my fellow engineering deans view industrial 

— but that was before the roof fell in on my time schedule. 

I also deliberately used the term “interface” to suggest that our respective fields 
do impinge upon each other, that at the boundaries there are possibilities of relationships 

j cooperation and interaction. I mention this because 1 suspect that some of my colleagues 

! feel engineering and industrial arts are worlds apart, or at least that there is no 

I meaningful chance of joint activity. 

I . Before 1 can discuss this interface and the possible relationships to it, it seems de- 
i sirable to portray the separate domains and thereby to detect the boundaries. But. in 
I order to describe engineering and industrial arts 1 must use terms that are so diversely 
V used (and abused) by society today that, in order to insure effective communication, I 
f feel that I must invest some precious moments in revealing how 1 use terms like science, 

* technology, art. profession, etc. So, to these matters of terminology and semantics I de- 
I vote this first part of my paper. 

I Turning first to the word “science”, the term is used in both a \- lad and specific 

j sense. In the broad sense, everything these days seems to have to be science or scien- 
[ tiflc; this seems to be an easy way of bestowing presumed dignity on almost any activity 
: For example, take *e so-called science fairs that abound these days. I’m not a scientist 
but even I must cringe at the incredible assortment of projects that e^o permitted under 
; this umbrella - ranging from projects which truly seek to leam sor' : ing to exercises 
which involve little more than the mere construction (frequently not ^n neatly) of some 
r gadget or circuit by slavishly foUowing the directions lound in Popular Mechanics or some 
^ Other source. Then too we have the example of Journalists and ^'science writers*' (well- 
r intentioned to be sure) who tend to tag as a “scientist** everyone associated with some 
complex undertaking (e.g., lauding a probe on the moon), blissfully independent of whetlier 
or not the individuals actually involved consider themcelves scientists, engineers or 
technicians. As you can tell from tlie caustic vein of my comments, I think that the loose 
I usage of the term “science” is regrettable but it's something with which we must live, 
t When 1 use the term “science”, such as in this paper, I try to restrict myself to the 

more specific (and, I think more traditional) sense of science as an organized body of 
which helps us to understand (and thereby to predict and control ) phenomena, 
j This TOdy of knowledge is continuously (and, at die present time, very rapidly) being ex- 
■ through a process of search (or, if you prefer, “research”) called the scientific 

; rnemod- this leading to the discovery (not the creation) of the laws and principles which 
j lie behmd the thmgs we experience and are puzzled about. 

I Science is motivated and propelled by man’s natural curiosity, by his desire to know 

I and to cornprehend. Inasmuch as the scientist seeks the truth, endeavors to determine 
what is, science is necessarily objective, detached and impersonal (which is not intended 
m a pejorative sense). There is no science of individual and unique events; science by its 
r nature is directed toward the general, to ever more comprehensive laws, to principles 
independent of time, or place, or the mood of the investigator. 

O 

ERIC 




35 



I also find it convenient to distinguish between the natural sciences and applied sclen~ 
ces. Conventionally, natural science is the body of knowledge which helps us to understand 
nature and natural phenomena - which means such well-known fields as physics, astron- 
oniy, psycholo^, chemistry, etc. By contrast, the applied sciences are the growing 
knowledge that help us to understand man-made phenomena, that is, phenomena 
which are the residt of man s deliberate intervention in nature, of his attempts to modify, 
shape and control his environment, of the use of his ingenuity and creativity in devising 
new and/or better ways of doing things. ^ “ 

Because these applied scie ces are not as clearly recognized as tlie natural sciences, 
a few examples may be helpful. Thus, medical science is concerned with understanding 
and predicting the consequences of intervening in the processes of nature in order to 
promote physical health -with vaccines, surgery, drugs, ointments, etc. Educational 
science is the slowly developing body of knowledge which helps us better to anticipate the 
outcomes of man-made learning situations. Management science, also in its Infancy 
reveals the dynamic characteristics of efforts to organize and coordinate human endeavor 
to achieve some ^esired goal. And engineering science discloses the characteristics, 
properties behavior of man-made devices, systems, structures and processes — 

amplifiers, heat exchangers, trusses, distillation columns, etc. 

applied sciences are also growing bodies of knowledge which are expanded 
uirough research because human ingenuity in devising better wa3'S of getting things dene 
IS always outstripping our human understanding of why they work. Thus, aspirins per- 
forrn a useful function for reasons which are far from fully understood, the aqueducts 
served their pu^ose long before fluid mechanics was understood, educators have long 
been successfully promoting learning without really understanding how the human organ- 
ism learns, Internal combustion engines did their job for years before people really under- 
stood what happens when a spark Is released in a combustible mixture, and individuals 

managed enterprises without a scientific knowledge of how men interact in or- 
ganizations. 

An^clp^ing somewhat a point to be made later, these applied sciences are not to be 

of professional practice which they support. Thus, medical science 
is not the practice of medicine, educational science is not the same as the art of teaching 
^gineerlng science is not engineering, and management science Is not the art of manage- 

I ha\^ used only four examples of applied sciences, there are others 
dlscussed)^^^^°"*^ other professional areas (the meaning of “profession** is yet to be 

1 introduced into my remarks the term “art**, which perhaps requires 

l^ss ^scussion than the term “science**, but which certainly deserves to be contrasted 

an intriiisically personal, human and subjective charac- 
»fu\u something of himself in, leaves his imprint upon, his work- 

whether this be the fme arts or the applied arts. Art is not a deterministic undertaking 
(like two and two equals four); there are no obvious right and wrong answers. Art in- 
escapably reveals and expresses human values and value systems; as has been said, ^‘art 
IS the signarture of mankind**. Artis necessarily concerned with the unique, with the par- 
ticular, with “one of a kind*’. ^ 

w*. “teclmology**, like “science**, seems to be saddled with usages in both a 

broad and a specific sense. An example of the broad meaning, which I also believe is 
relatively new. Is embodied in expressions such as “our technological society**, the “evils 
of technology**, etc. 

Technology In the specific sense is related to techniques (a word which shares the 



s ame origin), to methods, processes and procedures for getting things done (construction 

A manufacturing reclinology, etc.). The concept “technology” 



er|c^ 



technology, printing technology, ^ 

also embraces what Is frequently described as the “state of the art*’ - specific Informa- 
tion on what can be done (achievable chemical purities, possible machining tolerances, 
accuracy of instrumentation, etc.), empirical data on materials, structures and systems, 
and knowledge of arbitrary standards and codes of practice. Technology is a wealth of 

practical knowledge about the way things get done, knowledge without which they wouldn't 
get done« 

. The final term I w^t to discuss before diving intx> a discussion of engineering and 
industrial arts is profession**. Here too there is both a broad and a specific sense, 
in me broadest sense, profession seems to mean essentially **non-amateur**, to be any 
activity undertaken for monetary (or equivalent) gain. It is in this broad sense that we 
have in mind when we joke about what is alleged to be the “oldest profession'', or the 
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second oldest (which you can understand has to be advertising). 

T« ^ ^se the term “profession", as In this paper, it is In a very restricted sense 

I members of professions are those to whom society turas for trus^o?tov 
0-,.°" do in Important areas of human concern. When the lives of human be- 

ings are directly and deeply affected by recommendations upon which they are almost 
necessarily Incapable of passing competent judgment, then hopefully they can^depend uoon 

raaponslbla Judgment o, thoee who mate Aeee rSommS” 

Thus, when the physician recommends to a patient the amputation of a limb to imnr-nv^a 

far ^ ^ ‘^Iti^en on how to plTad be^ 

a mt mhi>r of hia protect his person and property, when the minister suggests to 

a mtmber of his congregation certain practices to improve his spiritual health and oeace 
o^ 90 U 1 , when an educator advises a learner about a progravn of studies sulSble^h^f 
inuollectual growth and development, when a psychiatrist proposes to a disturbed individual 
certain therapy to improve his mental health, in all of these cases Te '^ilenf' s^S 
f onf recommendation is a responsible and ethical professional judg- 

ment based both upon experience and upon knowledge of the relevant natural and annlifd 
sciences and that he can therefore have confidence in the Stdc; gi^n. 
ir above one can infer certain characteristics of the professions. First of all 

Ina Who "'“h some (undamental or Important humJSt need or desSef Some- 

advises me regarding my health or freedom could be a member of a profession* 
som^ne who suggests that 1 wear different colored socks probab^ wo5d?ot be ’ 

Secondly, members of professions operate at the pinnacle of activity in any given area 
and their overall recommendations are therefore s^ubject to competent cSLS S;d ?|! 

has'^n^rformid^f ^ physician to determine whether or not a nurse 

has performed her duties correcUy, as one might ask an engineer to pass judgment on 

tf ^no 'fiar? ^ *^echmclan. But, if one feels uneasy about the advice of a pnvsicl^ there 
1 to turn except to another physician (not to a nurse, or a geolojd'st, or a theo- 

logiM), for alternative legal advice, one can go only to another lawyer, etc To be sure 

Sffn ovm" Z ^ ^ ho^some relevant scien: 

tific principle in his field has been ignored or misused (and he could therefore tell the 

OP, no^Ps S -e. 

received. Thus, the >r.tient must have the right to risk death if he likes 
rights of others are not infringed), the client should be free to reject 
inv should be free to decide not to fluoridate its water in spite of 

any unanimity of medical advice, etc. The alternative would be a kind of professional 
tyr^ny which seems wholly Incompatible with the notion of a free society? LSdp?mScJ 

, , 7^^® professional pracdcioner must also be free — free from anv forms nf nomn1,la^,ar. 
which might coerce and/or tempt him into making recommendations which are not in ac- 
*Jt^d?e DrSSsiiLl'^^^ unfettered professional judgment. This means in particular 
Sg Ss ^£ic?me^ on fpeof the posslnllity of either diminishing or increas- 

income on the basis of what recommendations he might give. Who would trust 

?adon?SLnertSf?"n,'"^^ might be subject to loss of his job just L^ause h?s rTcommeT 
dations happen not to be in accordance with those of his “employer"? Contrariwise how 
^easy would a client be if he felt that the professional man stood no profit more from one 

<50” tv?rh thZ ^otoer (as a physician owning a controlling interest in a drug firm)? 

So, both the client and the professional practitioner must be free. ^ ^ 

As a concluding note on the discussion of a profession, not everything that a lawver 
or physician, or engineer might happen to do is necessarily an essential cart of hia r.rr>- 

the tLgh-deVlsion?bas?d u^iS ru 
relevant facts, principles and circumstances - as to what shovdd be done, in the devisSg 
of some strate^, plan or course of action; evei*ythlng else is secondary. Deciding uiSn 
the recomr^nded form of treatment is the crux of medical practice; skills in drlss^g 
wounds, perfuming surgery and giving injections are subordinate activities. Deciding 
upon legal strategy is the heart of the matter; degrees of eloquence before a jury are 

importance. In numerous professional areas, many of the acti^ties 
associated with the execution of a plan of action can properly be shared with skilled sup- 
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port personnel (nurses, technicians, secretaries, etc.). 

The Nature of Engineering 

Having mdulged in a detailed consideration of terminology, 1 am now prepared o ad 
vance my view erf what engineering is and Is not. First of aU, if ^er tteJJ was a 
abnsed term in our society, I think "engineering" is It. As a rnktirof f*1 ! del an^S 
find a concept of engineering which is sufficiently broad and elastic to embrace ail the 
m up from the literature of lur soefS?. We?e onj 

as a com™* *re!”or”Sao:;. ^ meaningful 

fif su?lTi/hil problem resides in the fact that the engineering profession 

?.,Fo F r, ^ ^ control over the usage of the term. Virtually anyone witTthe 

Stand up and call himself an engineer and get away with it Also em- 
p sometimes bestow this term upon their workers for motives quite unrelatef^ to 

of"reini°e"ra^^^ engineering (e.g., as “psychic income" in lieu of mo?e tangible forlns 

neer^K^^praflShfn^^trt^Plf the problem, in my opinion, is the fact that the engi- 

enginefring SaHv is !which including the vital matter of what 

r ^ IS (which, apart from any other considerations, is one reason whv 

neither I nor anyone else can claim to speak for the engineering profeL^on^ Tl^^^ 

^ should and should not have the right to say who is and who is not an 
engineer, much ^ess upon the criteria which should be used.^ Should one decide on the 

fP individual was ''educated as", or what he is “workSras^ 

IS labelled as", or some combination of these? worKing as , or what he 

wirhin example of the lack of a widely accepted concept of engineering 

profession itself is a recently published re^rt enWd Goals of EnSJSn? 
result of a nationwide, four-year, NSF-Snanced 

S be relatS^to'%?,d^^?a2rtfr^^®Hf ^ engineering education would be sh^wn 

Sroulhomihe Slrt ^fnr engineering, but one seeks in vain 

directlv related rrf rhp of matter. I was only rather in- 

iwno production of that report (listed as a “consultant"), but I think I 

nr- r a to the operation to say that the nature of engineering was not carefullv 

RiS, “fu «8«em?„?o““ScS 

there is much ferment (and some turmoil) within engineering and engineerincr 
education, and diis necessarily affects any interface with Indus tf Si arm ^"g^^^^ring 

what^e^^S^Sg 1 [^"°'how^^^ attempt to state in clear and operational terms 

to relate bett^^m^thF. ^ hoping to learn from me anything about how 

to relate better to the world of roughly a million individuals who call themselves engi- 

S?l5e^ S^ut 9^ ^ ict application of my notion of engineering would pro’ bly 

de about 90 % of this group. So, i obviously do not speak for the ensineerine orofes 

*e"L X craSn?!,^ mSe 

briefest summary, and in terms of the words discussed in the preceding section - 

'echnology; it is an art and fproSJSSf ¥ 0 ^ 
to? its elisK?nJ’ P'-'Tose of engineering, the whole exeS^ 

To evpiatn the nnrtr-rUnVd ^ ^hid ^^er ways of satisfying certain human needs, 

Arms rToriSjat^Mfim;"! might mean Individual cllen m, or private 

mocT. • rporate clients ), or public agencies (such as a city government) “Better" 

S TelrTaKfimn^Jt^??^ "rt’ f “ 'hctors'^ale Strei accoSng 

pra“ *Cisugytg;,‘^eT""‘°" ° 

adjectives which haven’t been very useful to a oublic that 

?vfS' Ute^helSfaf l"-aira“sS ?o^r"* Adj?c-‘ 
naniT-Qi r-- geological, metallurgical and aeronautical disclose the field of 

Aves likl mi^eTeirn^u engineering hSamT^depen-Sf Ad“cf 

|g^e^fm?^«eonSiS.-^SS^^ 

•, There are "geographical adjectives” such as space ot oce^S^ TO?re"S M 
need to catalogue all of the various categories into which engineering adjectives could be 
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classified; the point is that only recently is there coming into prominence a category of 
adjectives which reveal more directly what engineering is all about - transportation engi- 
neering, communication engineering, etc. 

As already indicated, the engineer advises his “client” on the best course of action, 
on what should be done. Understanding the process by which such recommendations are 
reached is revealing and includes the following steps in one way or another: 



!• Clarifying the need or problem - engineering clients like medical patients frequently 
bring in rather vaguely defined needs, goals or “discomforts”; an essential step in 
any solution is a determination of the specific characteristics of the problem (.lest 
one solve a problem which the client really doesn’t have). 

2. Identifying all of the factors which ha v e a bearing on the solution — this would include: 

a. ah inventory of all of the resources and/or limitations which might exist- such 
things as availability of funds, materials, energy, personnel, time, etc. 

b. applicable principles of the natural and engineering science s 

c. relevant technological information — state of the art, codes, techniques, etc. 

d. important non-technical considerations — economic, legal, ethical, esthetic, cul- 
tural, etc. 

3. Devising the optimum solution - achieving that balance which best accounts for the 

various competing criteria; this is the core of the process, the step in which creativ- 
ity and Ingenuity are exercised, where inventions are made, where breakthroughs 
occur. 

4. Checking the solution — using analytical and/or experimental methods, “closing the 

loop” on the process by determining whetlier the solution does in fact meet the speci- 
fications established in the first step (and if not, cycling through the process as often 
as necessary). 



The above steps I would call the “professional method” (because I believe that all 
activities that I would njgard as professions follow tlris same basic pattern); many of my 
f engineering colleagues would at least call it the "engineering method” (as contrasted 
with the “scientific method”). 

This brings me to my next point, viz., that engineering is not science (nor a part of 
I science) anymore than medicine, the ministry, education or m.anagement are sciences, 
I They all depe n d upon one or more sciences (engineering depends predominantly upon the 
I mathematical, physical and life sciences; medicine on the biological and life sciences; 
f management on the behavioral and social sciences; the ministry on the “sacred science” 
I of theology; education on psychology and the behavioral sciences), but this is not the same 
I thing as being a science. 

I Consider the following contrasts between engineering and science. First of all, they 

I use different methods, one the engineering method, the other the scientific method, this 
I being a contrast between creation and discovery, between design and research, between 
f synthesis and analysis. As the eminent engineer-scientist EDr. Theodore von Karman, the 

[ first recipient of the American Medal of Science, said, “The scientist discovers what is, 
the engineer creates what has not been.” 

The scientist endeavors to determine what is : the engineer tries to decide what 
should be. As such, the scientist pursues the true , the engineer seeks the good (in the 
c sense of a best course of action). Because the reality which the scientist tries to ur^der- 
I stand is independent of whether we like it or not, and because scientific truths are neutral 
I (neither good nor bad in themselves), the scientist as scientist works in a morally neutral 
; area and has no direct re^; ensibllity to society. On the other hand, because the engineer 
tries to determine what should be done, because he seeks the good, he has a s engineer a 
direct and inescapable re.sponslbillty to society for the effects of his work. For these same 
i reasons, engineering is a profession, science is not. 

: The scientist moves from the particular to the general, to discover relationships 

I among previously isolated phenomena, to find laws ai d principles of ever- wider applica- 
j bility (independent of circumstances of time, place, or anything else). By contrast, the 
I engineer must proceed from the general to the particular, must apply the universal prin- 
I ciples of science to the very specific md unique conditions of die problem at hand (and, by 
i the way, if the problem is not really unique in some essential way, if an applicable pro- 
tot 3 qje solution already exists, it isn’t an engineering problem but only a technical prob- 
I lem). 

; The activity of science is sustained by human curiosity, by a natural and insatiable 
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human mind m know, and because the secrets of nature seem inexhaustible 
neerlng pro%®l1ed'1)r m?nk^ better ways''o^f*achl^ving ^ ®"^d' 

Sl°/r °old ~n ^an^d^^^TetaSa^^ lhTr~ii 

no conceivable termination to tlie acUvity of engineerings ' there Is likewise 

evenmally*^!ead to°l^rmcatl^^^^ questions which 

rs;™i£-=iS'Sr^ 

s ss.n;;i3r^srs,T.S".fe it;£SS€t* 

What Industrial Arts Seems to Be 

selves ^rf?ee?s'^mfahr‘'H?°a"’ perhaps 90 % of those who call tliem- 

term P®*"* specific use of the 

nature (S^fn«!n2.!5n«i L^k ® pontificate on what I tiilnk the 

I' *" Xm^lgard' 

arts a ^7r7»a7.H„''’'V Wsh school Industrial 

fn 7ch^?c7, “l‘“* 7ourdXl"l0y nSn fn'ouUW^^^ 

Hf'itikHnfr ii t* I think tliat fewj if any* even make reiercnce to mechanical 

social ltud^7 and'^nvl5’fo?elt^‘i^ °' !i'"'"'® ‘^"8>‘‘'h, science, mathemaac^ 

7"r'“ “}"ir‘ -'"V'hfng^tplnTZuatri rrs.^it™ “'^.TinanT'a 

personal m'toV privilege of having Dr. Schmitt as a sulx>rdinate and 

p rsonal tutor, so let me attempt to recite a little of what 1 think I've learned 1 shall 

caudous and Interleave tentative conclusions with hesitant assumpuons and sincere ques- 

Perhaps the first thing I leamed is the desirability of disilngulshlnc between the na- 
turns and purposes of Industrial arts education and National fducartfnrTmTSr"^ 

M r* 



in belleAdng that you are more concvrned with helping students understand ou' modern 

=P<=P‘«= skills? 1 ( SO, this makes sens^to m “and 
become even more meaningful if I had more chances to see your programs In action 

appear'’ ta me'’r«urrSj,n-t P"*"'' eopSe «tlls “„Wch 

^ul literature don t reassure me too much, nor does the published results of 

the survey of industrial arts education which Indicates that not only principals but Indus- 

trial arts teachers as well gave the highest overall rating to a skill objective. 

Another tentative conclusion l have come to is that those whom you regard ^or who 

wou regard themselves) ns regular members of what you call the Industrial arts pro- 

fr^of?nn ° largely located In education at one level or another. Whereas only a small 

fraction of en^neera are in education, is It not true that the proportions arc appreximarelv 

f d d“^ "“““I 'he oSnlng'^entSc“S^ 

this paragraph ^at I did not admit that Industrial arts is a profession. It mav seem that 
I am SJoing out of my road to be obnoxious, but I suspect that you v'in agree that Industrial 
a/tP would not satisfy my criteria for a profession (which doeL’r mean^fdafn thineTvou 
do,i t accept my definition of a profession, which is your preroc'.tivo of course). 

earlier mention of objectives reminds !ie of the constant difficulty I've had in 
figuring out what your objectives really are, wl.at you most want to accomplish Some 

?h rather long litanies of obv3rdcsh-S 

j ^ looked without success for some few really key objectives among the others 
which are doubUess worthy but perhaps secondary In imporiance. ^ 

1 = thl problem, which mlglit be eliminated if I examined some curriculum guides 

h objectives stated in sufficiently operational terms so that one can figure 

piiu °d“w“th Sfs’’ oioWem^^ “d ”^‘"8 Ail of education is 

piagu^a wi^ this problem, we educators are particularly prone to declare ourselves 

wWch are both unassailable and unfortunately un^erlfiable obiec- 

aln^^ Then" being In favor of motherhood and'agalnst 

®^®rlenclng the catharsis of making this verbal obeisance to tlie oeda- 

fo ^the nl«5' ^ pronouncements and descend dlrccUy 

Jeac^lrs ^ iSw ? curriculum and lesson plans. History 

teachers talk about helpl .g students understand our heritage but their lesson plans and 

* preoccupation wi^ dust-dry facts; language is supposed to help us under- 
stand anoAer culture but it looks to an outsider ] ke conjugation of the pluperfect tense 

methld^^i'lf aoL2y?^« science teachers say they want students to lea?n Sie scientific 
appears to the students as memorization of formulas, etc. I couldn’t help 
wondering as I read your literature how vulnerable you may or may not he to this rather 

yoSTjSMslS“obyeTu“iesV“"®' <tay-,o-day industrial arts teaching reaUy reflect 

Another tentative conclusion I would ask vou to verify is my Inclusion, in vour sphere 
?mosd^Xe'S?’ M'St ‘"‘^ustrlal tecUuology programs which ha^e 

career patterns of those who major In such programs? 
With hat technical organizations will the graduates of these programs idendfving 

narT hUh nchooi ievei yoS tSfh 

re general education and appeal somewhat to all students is this ai« 5 n 

leve lewMa *'®"® ® somewhat heavier career foct^ at the col- 

ua^m an" Vn"tr“« "Technologv-y As you define ,t7 As sclen- 

your Students and graduates reminds me that I sUll have not read widely 
Sho Sll f. S volume of Information I'd like on what paths are taken by studente 

Of thesr> portion ^ Industrial arts in high school. How many go on to collepe? 

WltJf what Tolr^eToi Success?"*'*''’*"®’ Engineering technology? Industrial technology? 

Maj •'i I should close this oitempi to reveal my combination of knowledge and ignor- 
H^ns L'rnndol?? '-bat 1 regard as tlie moat atrikln| possible example o7 th '^ 

n gap (indeed gulf) between our fields of industrial arts and engine ring viz tlio 
emergence since 1963 of a hlgh-school-level course pronioted by eng^^^^^ 

MtdfwTrid.^ Concepts Course”, and using a speclaUy wrltten^bool call»d The 

in your literature that a long-standing objective of your decades of educational 
effor^ has been acquainting aU students with the role of technology in today’s world and 
yet 1 read in a recent report of this new project tJiat this new ECCP course "is an attempt 
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toda^°s world- understanding of tl-.e impact of technology on 

todays \vorld . Elsewhere I read: "Technology is among the least understood bv^ 

man on the stroet. It technology’s benefits are to outweigh llS llabllltlL *e Sic m 

Stale” irlTcZt “rSwh ” thriuS’an aCinerof 

cecnnical principles. Elsewhere the reader is assured tliat the course is “aimed nr t-ho 

Hfmd ^ valuable part of general education. All of this could have been 

lifted right out of your literature. The engineers also say that the course offers an alter- 
native approach to pure science, one that will tie the physical princloles to thJ m^n 
world, Uc them in with the study of systems, devices an'd prSSciSt mSh^^ 

Of nature. Automatically, this approach would place emphasis on the influence 

mi^t SveS-men"”'*"® °o- ‘t soSnd I, he someS“ 

Please don't regard thle project as an act of war on tlie part of engineers Invadlntr 
^ re^^rded as your province at the high school levv.1. They meant 

wh*^ IS that they probably weren't even aware that they were inva^ng 
X^tlnnow.* ««rcly it indicates a neeo for more dialogue -? 

Comments Regar ding Interface Activit ies 

Now, what about the Interface, and possible areas of cooperation. What was most 
ttie as I have listened to Marshall Schmitt and read some of your literatur- was 
?ndcd total operation (in what minute proportions I do not carerof open! 

ended projects - where students start out with some iiumai. need to be fulfilled some ob 
jective to be achieved, and proceed to figure ou: the bes^ v, ay tc get 1 ^ 0 ^ done ^ 
her hearing him tell me of a project in which studem , . d to devise a container In Sh 

broken v then dropped 50 feet and bull have the egg be recovered un- 

who thinks such a problem is contrived and artificial Just doesn't know 

components areund ul A Wa maUe or 

event, it is great to see students gain experience on problems with no obvious 
problems which are better solved V more science ^d techSolSSTo^^ 
knows, problems Wxth non-technlcal features, problems with competitive criterS^that 
require ^udgment. Engineering education is only now awakening to the importance of 
these realistic experiences. If you could help students detect and foster th^^^ 
and creauvity in tills way. It would be a very direct form of hea°thrinterL5?rw^ 
wddl^o^u on ‘this!“^‘’^^' difficulty getting engineering educators to work 

u/v,., ® P^o Ject- centered course and achieve very -much bv 

Vnn W technological culture, but don’t worry atout thau 

Would be giving all students, whether they went on to engineering or not a verv 
making judgments, in following the pattern by which all professions 
iir iif? ^ making decisions. You could dierefore Indirectly benefit 

^u science and tc hnology m order to advise silety on 

courses of ac^n. Good science courses will teach the student to be analytical, reveal to 
l.lm how scientism proceed to dete tine whatie . Missing is the conv”le ktad of tSeri! 
ence which helps students see how to determine what should be . 

u ► I'f me to a second suggestion — which would affect engineerintr less directlv 

‘ you ha-^e. Unless I misimdSsmnd! 

f tru^/ ^°rthi8^^i?T^re°^ teaching Is learning through doln. something with the^ands. 
Li ,, a treasured part of vour heritage which, as one of your articles te’ls 

?o jr ‘emLh "manual training", to “manual nrts”, to “industrial arts". 
\A^xr emphasis on your cultural and general education role may not be as ancient 

Ihnr }r ^/'®f’octfulIy suggest that If you want to achieve an “appreciatir n of technology"’ 
that ,ou e,xperimont with various educational strategies rather than upon a single path* 

clatio.?' ‘ college lev- I there are such coer.Xis "arflpTe- 

Kv 'ippi^Gciatlun , etc* 1 he^' usually don’t try to toach music annrecintii n 

mieo kmdTot"Sjl“^t'ive^“anri^ shr uld). There are actually 

emimee'Je neither of tite /ne^eTarlfyrdc yfl-m 

So, would it be too far fetched to ask you u consider once again just what you are 
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apprecuyion of technology? Teach technological skills (the per- 
develop the creators of new technology? Or all 
SJrf^r of don't need a bigger variety of teaching strategies? As a 

matter of fact, as an over-simplification, I wonder if the following doesn't apply; (a) you 
^-f most to teach apprecintors, (b) you are actually turning out the perform- 

ers, and (c) maybe you should be focusing on the creators 

Regarding the invasion of the high scliool level by engineers, I suggest that you study 
borrow ideas that you find valuable, use this development as a goad to 
speed any reforms you have in mind, and remain optimistic about the eventual failure of 
^ ^ Chronicle what 1 think to be their faults and blind spots, but 

I think there are enough to forestall any whirlwind success. But, it is a sign that not 
everyone aware of your objectives (or else that they felt you weren't achievSg them). 

college level, the emergence of your four-year technology programs harper- 
u ^ to engineers and engineering technologists. They l^t'you 

^"''^ding their sanctuary - and my speech in Denver in 1966 tugged the securitv 
n ^ Soodiy nurnber of them. At the college level, I suggest that you identify the 

industrial technology programs to be the preparation of high-level te<S- 
nologists, t !ut you work for eventual coordination and merger with engineering teclmolo^v 
?nri preoccupation with their respective adjectives - industrfai 

and engmeenng. i echnology is a field in its own right and recognition of this will be 
speeded by dropping old adjectives. If adjecUvesare needed, let them^e morl ^escSti^ 
Of the related faction or process - construction technology, production technology, etc 

as to suggest that the adjective “industrial” is g')ing to be an 
incicasingly big liability even at the high school level. If your terminology has evolved 

to “manual arts”, to “industrial arts”, furthefevolutions to 
applied arts*' might be worthy. 

® about industry in an exceedingly broa l wav (banking industry, educa- 

tional indust^, hospital industry, etc.), which may be hard t< sell, you are going to find 
ifi^^ i broaden your sphere to all areas of endeavor in which human in- 

“if technologies which benefit mankind. Industry, with its mass 
production, has been a giant on the modem scene. But don't let this fact fence you in. 

I nope jdiat these thoughts and suggestions can be the beginning of further dialogue 

be^een engineering and industrial arts. If I’ve not alienated all of you and wom out my 

n^ade myself too inaccessible by relocating in Baris, I would deem it a privi- 
lege to be a part ot any future exchanges. i « pxxvi 



Or. Foecke is Dean of Engineering at Gonzaga University, Spokane, Washington. 
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J. Micheels; Rec., George J. Brown; Hosts, Oliver Apeilie, L. H. Bengston. 



NEW CONCEPTS .!N 
EVALUATING STUDENT PROGRESS 



William J. Micheels 



r\t the outset, 1 diJnk It is pertinent to use nn old i vorlte in setting the stage for mv 
remaiks. 1 refer to an anecdote from Alicr ' in Wonderland. In Has instance the Cat had 
Just finished telling Alice tliat in going in eivV direer^ >n she would run into mad people. 
But I don t want to go among t nd peop.. Mice remarked. 



mad. 



‘Ch, you CQji't help that,' 



I the Cat. “We’re all mad here, I'm mad. You’re 



“How do you know I’m mad?” said Alice. 

“You mast be,” said the Cat, “or you wouldn’t have come here.” 
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During the past several weeks I have wondered many tin;es about the state of mv 

the invitation to prepare this paper. To begin with if I were 
perfectly frank 1 would have to say that I do not know of any really “new” concents in the 

Ho^^ver. 1 am aware of aoma new and exc°t"g "ion ! 
mpm in student evaluation. Furthermore, the word ••concept’* botherfme f fif bjM 
do not wart to get bogged down In trying to define what the term means. ’ " ' 

Concepts 1 wish to dwell upon in this paper may be concentt or sub* 
concepts, or sub*sub*concepts. I will leave the determination to you. 

ho.ro thinking and outlining 1 have found it difficult to categorize the - 1 

1 Into neat little packets which are mutually exclusive and still r*^ d to the 

was in P°PP‘"£ ^P- When I finally down to wr te U 

'‘rh5ohf°"‘D'‘‘ of another anecdote from “Alice”. Again, she was talking to the caJ 
here?” ®he began, would you tell me please which way 1 oughf to go from 

® where you want to get to,” said the Cat 

1 don t much care where--” said Alice. 

■‘Then it doesn’t matter which way you go,” said the Cat. 

-■-so long as I get somewhere,” Alice added as an explanation. 

Uh, you re sure to do that if you only walk long enough,” said the Cat. 

So 1 started '^ut walking (on paper). 

{nr, ^ a university president, several years removed from day-to-dav teach- 

ing, perhaps a further explanation or admission is in order. This can best be done bv 
elllng you about the physician, lawyer and university president who were having one ^ 
those rare evenings together, as friends, when they didn’t have to talk business ^ 

ihe conversation got around to the subject of the creation and the wonder of it all 
The discission got around to the wonderful way in which the Lord began vvith chaos and 
out of this the creation, with Adam and Eve. Cain and AbeL and sf on" 

{rtriooH a * discussing, the physician spoke up saying, “This was 
indeed a w.jnderful event and it makes me even prouder of my profession Did you ever 

Mon? the use of Adam’s rib this jvas the first instLce of a surgical opera- 
tion? Yes, mine is an ancient and honorab’e profession ” rgicai opera 

immediately, “Yes. mine is an ancient and honorable pro- 

murder ^^31." " Abel v.c hed the first instance of a 

thenl^ M“id''-A°li'L‘’.l“‘‘'^"L*°‘ "’T *■’ professions’ for a few ml.iutee, but 

m tL toe! plaM?’° niaybevery fine, gentlemen, but who do you think created chaos 

voi, several defenses in mind, we can proceed with the paper. (Al: ic the wav 

fn m:f!l?ow“p‘"seVs“’^^"”^''“^ A.s if 

startline^^bm 7^°®* significant emerging concept is neither new nor 

intogu"! ?ofd?v?Iopment?‘“"®' “ ^ " ‘“‘"O' ohange in focus and an 

to criterion-based evaluation. 

mar-’-H jsrgon, this means that we are moving awav from a sr>’^ reliance on 

Movrn^S^rh7^ comparisonof each student with all other students in the class or group. 

is periorrn^n?rnTirm«°7®^ ® evaluation which cells how well the smdern 

aLe ®fin with little or no relationship to the perform- 

L"sfs ft recoS;°g\f^^^^^^^^^^ 's not the 

Criterion-bafied c valuation is not something new. It is already with us. It has h^pn 
alt tt^^r^fkt^d^^fie1^^ refined units of measurement are available. Simple examples 

run n ftrrnin a h 7 ^VP^writing and shorthand. The individual is able to 

run a certain distance in so many minutes or secon 's. Me jumi)i; or throws so manv feet 

hTterms^of takes shorthand at so many words per minute. He is measured 

in terms of specified criteria. 

• a- criterion-reference score Indicates the degree of proficiency achieved bv an 

anyone else. Whatever class he is in. or whoter else is 
srandards f-nn ^ same and indicates jila level of proficiency. Also, expected 

as ?r?sult of ‘n terms of meaningful levels of proficiency. For example: 

In ^ 7 ^on^ning experiences in a class, we expect a studeni: to be able to type 

50 words per minute. Some students will take longer and some will require more help 
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but the goal toward which each is striving becomes clear, and the evaluation proceeds 
on an individual basis. 

In many subjeas it is more difficult, but not impossible, to establish similar criteria 
or proficiency. Thi>? is where the intriguing potential for development comes in. We 
have a long way to gcr out we must learn l.iow to get there. 

This new developrnent of criterion-referenced evaluation has been thrust upon us bv 
me new demands for doing something new about the old idea of individualized instruction. 
This, at a time when more and more people have to be educated, in less and less time.* 

Such terms as modular or flexible scheduling, programmed instruction, individualized 
l^earning packages and computer-assisted instruction (CAl) are indicative of the attemnts 
being made to realize the ideal of individual instruction on a mass basis. This requires 
the establishment of goals on a basis of individual proficiency rather than in terms of 
group comparison. To paraphrase the thought of one writer, “Since the heyoay of Thorn- 
dike we have been learning more and more about groups and averages, and leas and less 
about individuals; now the worm is turning.’’ 

With this emerging concept as the basic thrust of this paper, let us try to take it 
apart by examining some of the causes, effects and problems involved. 

A good place to start is to consider the four imperatives which J. Lloyd Trump has 
set forth for the improvement of secondary education (they have relevance for elementary 
and higher education as well).(l) He says that the first imperative is to change the nature 
of teacher presentations. Teachers spend half of the time talkxcg m students. This is not 
right, he says. Dr. Trump states that there are only three appxopriate “talking” activi- 
ties: to motivate, to provide information not readily available to students elsewhere, and 
to make aseigm.iem • “The teacher’s goal is not to cover the subject, but rather to get 
the students to do s ® 

The second imperative is to change the character of independent study. He is talking 
here about what the students do after the teacher has finished talking. The goal is to re- 
duce teacher supervision, in order to develop more pupil responsibility. This has impor- 
tant implications for independent or self-evaluation, which we will be discussing later. 

The third ir.iperative is to provide for better atudent discussions* The purpose is not 
to cover the subject, nor to rehash teacher presentations. The emphasis is on good dis- 
cussion and improved interpersonal relations. The inferences foi improved evaluation 
relate to the ability of the instructor to make candid and meaningful observations as the 
students learn how to evaluate and improve their discussion techniques. 

The fourth imperative is to change the process of evaluation. Dr. Trump says he 
wishes to be ver^ogmatic in suggesting that three present practices need to be abandoned 
immediately. The first p. actice to eliminate is the oral quiz, erroneously called class- 
■ room discussion, . . . The second practice to be abandoned is the use of multi-purpose 
letter grades -tha‘ is, the A, B, C, Dor F, or whatever equivalent you use -that combine 
such unrelated rr. ers as achievement, attitude, personality. . . or whatever else the 
. teacher wants to include. . , The third practice to atiandon is emphasis on the comparison 
I of individual pupils in groups. Included are such activities as grading on a curve and 
I preparing class ranks.” 

; Dr. Trump is more detailed in discussing his imperatives and the implications grow- 

\ ing out of them. My purpose was to summarize his thinking very briefly to illustrate the 
kinds of changes which leaders are talking about and which have definite implications in 
I terms of the criterion-based type of evaluation we are exploring. 

’ When one tries to summarize numerous articles of this kind, a conclusion can be 

stated very bluntly: Many teachers, especially in high schools and colleges, put more 

Hme and energy into sorting” and “grading” students than they put into teaching them. 
Grading-by-comparison is institutionally imbed^^ed in the childkeeping-bookkeoping prac- 
tices of our schools. It is the administrative ’ iguage : at propels a student from class 
to class, from school to school, and from school to college. (2) 

In this connection wc* might spend much rime in discussing gi' icies or marks. They 
certainly are an important part of the pi esent i iuc arional process. \nd, of course, mark i 
have their place, such as ic is. They repr »'" a teacher’s evaluation of a student’s per- 
formance. Th“V are used to indicate th - who are designated for promotion and non- 
promotion. They provide data for acade.nic and vocarinnal counseling. They are used 
(presumably) to reward good performance and pu... poor performance, to motivate 
learning, to communicate with the home, and so on. 

Each of these uses might be amplified and perhaps challenged, but I do nor wish to 
take the time to do so here. There would be little ' new” in wh-'t I would say, Mark,s will 
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abolishing marks^buVThope*"ti'^f a°e dovel*'^ enough to go about rlie process of 

might point the way wherTbVwe ^rreL'cl 

different forms of appraisal When that rimV = 1 lucn .e by employing 

®”tVou1d'’»kno'=3r'"‘"‘‘‘‘T", """ as aducatr„Tarmorstros?n;s^^ 

othe^ na^d a‘^S/°h S°so^nuc^h^^^^ “h"" 

Bu. there ere son,e hepafu, aTns on'thfho^zon “"“"‘"S »“'■' >= known." 

Co provide meaningful *s^res to^indic£Ue^h^ln^v*d"'^^^1^ '^^erein we wish 

it is he may be studyinR.XforeEolnd P™“P'=ncy in whatever 

obvious. Just what are the «uSI ^0,1°"' “ "'■®‘ ‘J“P=t‘°n becomes 

may be one of the most important reasons for movinv^toward criterioii bas^d'*'^*^^^ 

We are forced to take a careful look at objectw^f. ® criterion-based evaluation. 

written so much, but we stilfkiiow so mt°e *"ln^rer”***^ concern to me. We have talked and 

light™tiri%nr™"® "'*"" breakthroughs wi^l likely rmfde^bm“i,e 

Deve^nprem-o^'SdicmioLfcSiS)* igan'’®hm ”s?' b ''D‘-°very and 

tn^ociety. ■^•_No less than two Presidential LmmissTon'havftgra' cre^^^^^^ 

qrstionls s fi ver; ;?uc'ni°e“ mh?s words' *"= “"OulaL that fhe 

Iver a top priorifyYndT^efy "->by more than 

goals and how to ^fine them!^the''goals''projuci^'h^ ^"h ^^^nest talk about educational 
and I mean even when thev have rorno been essentially nonfunctional - 

much , Hire ” ^ ^ so-called 'behavioral terms' we so 

Shr.o?s"tScTwfifs;rindits^^^^^^^^ 

dream will not be possible. * achieve, the breakthroughs of which we 

the d™Lret“„7TefSSor^^^^ 'a'iS' dff-^n,'’"’^ *>' «>"=“iared, but 

first step because it involves phlloeoDhv important 

insight and damned hard work Ir new ^ methodology, along with foresight, 

with^ which each of us in t^ffo^m neeSHo k evaluation (with an old foundation) 

you is looking for a breaShrouX^area into ‘’wS T""® ^°Phisticcted. If any of 

sional efforts, take a close ha:^ look at whar PJ^ofes- 

jectives. * ” "^^nt needs to be done about this matter of ob- 

talk4“°a"om"';b1eSfve1 "eve/ "since'’ wl 'ftrreedl''"";;;”"""^ *>een 

fll” flrsf?S“[:;ft?on7o;?e/f''4? b-kroLjoSvS 

“‘"To’'^:‘’'l"S‘‘r"d^ SracfifalVon"aS°be?ama'''" 

relating to objectives. y/u"tin ',rve^'Ured''man°v‘’ot t'ho orobl P™l>lc,ns 

Of evaluation. . y wi i .nave soivea many of the problems facing us in the matter 

C3dure° "‘hLfund^iIbtedir'^hA^^^^^^ development of evaluation pro- 

specifiod For it will mig recoi.ed when the onjectives were originally 

ana,y'^rs.°rerrsLrgrir^^^^^^^^^ 
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inoced'-rss and instruments by which its attainment is to be measured. It is to say that 
the development of educational goals is practically identical with the process by which we 
develop educational tests. It is to imply what in some quarters might be regarded as the 
ulnmate in educational heresy: teaching should be pointed very specifically at the tests 
will taiq j_as m.asures of output; otherwise neither the students nor their 
teachers are ever likely to discover where they are going or whether they are getting 
anywhere at all.’ (4) ® ^ 



The challenge is to learn how to express objectives in terms of observable student 
behavior. In the words of Mager, "Anobjective it an intent communicated by a statement 
describing a proposed change in a learner -a uai ;ment of what the learner is to be like 
when he has successfully completed a learning experience. ”(5) Writing objectives is an 
exercise in communication. When an objective is described in keeping with this definition 
the method or means of evaluation is usually obvious. To be able to run 100 yards in 14 
seconds, or to be able to list the tragedies of Shakespeare, are simple examples of the 
kinds of statements we mean. 

In most cases the writing of meaningful and proper educational objectives is much 
more difficult. I use the word “proper” because the use of behavioral terms does not 
guarantee that the objective will be the right objective or the best one. Actually, there is 
a danger, b_..aui.e those goals most amenable to behavioral descriptions are usually the 
most trivml ops. This is the danger Mr. Dyer was alluding to when he mentioned the 
so-called behavioral terms’ w'e so much admire.” 

Nevertheless, the challenge remains. If we to move toward criterion-based 
evaluation, more and more teachers (Iwasgoingto say every teacher) must become adept 
at exprpsing their goals in menningfulbehavioralterms. Incidentally, this also is a good 
device for clpring the fog around educational outcomes, because we have to prove what 
we are teaching rather than using a lot of word-magic to express what we would like to 
think we are teaching. Another way of stating this is to say that teachers are more I ’cely 
to cipify in their minds what the outcomes of their teaching ought to be if they can first 
establish what the OL.:;omes really are. 

It is not the purpose of this paper to try to describe the steps to go through in pre- 
paring such objectives. It does seem appropriate to state that while most of us in this 
audience have written many objectives, very few of us are adept at it, in term/o of the 
definition I have mentioned. If you are intereste in trying to improve, a good starting 
point is Robert Mager’s book. Preparing Instructi o al Objectives. fS) But this is only the 
starting point. You can get through the book in two nours at most, but then the hard work 
sta rts - trying to apply what he sets forth. 



An intepsting sidelight growing out of this new attention to criterion-based evalua- 
tion, educationr . goals and behavioral descriptions is the study of proceso as a part of 
content. One of my professors calls it a “sub-network of this new focus.” 

One of the reasons for this tack grows out of the concern or difficulty in trying to 
predict with much certainty what the world will be like in 20 or 25 years when the children 
now in elementary school begin to take over the social and economic controls. Several 
years ago Margaret Mead stated the problem in very few words. She said, “If we can’t 
teach every student . . . something we don’t know in some form, we haven’t a hope of edu- 
cating the next generation, because what they are going to need is what we don’t know,” 

She added: “What we now have to teach them is to get ready to learn things that no- 
body knows yet. "(6) ^ j a 

The challenge here, it would seem, is that we ought to find be' er ways for helping 
young people learn how to learn new things. The easy way is to say we will help 
them to learn the process of discovery. Here a^ain we are confronted with the task of 
defining the outcomes we have in .ainu, but the challenge is intriguing. 

One example of this approach is an experimental course called Science- 'V Froceso 
Approach (American Association for the Advancement of Science, 1964a, 19o4b). It was 
founded on the concept that the purpose of teaching science in the elementary and inter- 
mediate grades is to train the child’s skills, from an elementary level to more complex 
levels, in applying ih(> same intellectual processes which are used by adult scientists ir. 
their work. Instead of learning diEcr':''^e facts and knowledges about elementary geography, 
biology or caemistry, the emphasis is upon such processes as recognizing and using 
space/time relations, observing, classifying, m >asuring, communicating, inferring and 
predicting, with learning experiences from various sciences. In setting up the evaluation 
procedures, behavioral obje ctives are used as a starting point. 

While this may be slightly off Me subject, there are some Interesting implications 
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for evaluation, primarily because of the necessity for a clear definition of what should be 

interested in a short reference on this topic, I would suggest Parker 
and Rubin s booklet on Process as Content.(7) 

narrs^?f wh.'t''" concept of individualized learning packages which are inherent 

parts of what some are calling instruction . management strategy'*. The terminoloc’' 

menr^'buf is old. There are various modifications and refinements and improve- 
ments, but the basic idea is the same, ^ 

Professor R. W. Selvidge published a book called Individual 
In s t ruction Sheets. 1 expect there are many in this audience who have used thfs bbok or 

a olass in w..ich you were required to prepare job sheets, oper "ion 
snects or iruidance sheets. The philosophical and psychological oases 
from /hic.. you started may have been different, but the idea was the same: to individual- 
i7e ..le \r»£f.ruction of the sudent in keeping with his needs and abilities. 

At the University o' Minnesota more than 20 years ago we were attempting to vary 

"Activity Asslgn^nt Sheets"! 
nrnrppd in ’hi^^ idea was tht: Same; to provide a learning guide to enable each student to 
proceed m his own direction and at his own pace. I expect there are quite a few in the 
audience who have had e-.perience in preparing Activity Assignment Sheets, I mention 

^‘SSs of first-hand experience there, but 1 am sure many of you had similar 

expriences at sister institutions. ^ 

1 would be the first to admit that some of those Activity Assignment Sheets were crude 
but some of them were good-looking", and some of them were as effective as some of 
on devel^oped today in other subject matter areas, I am dwelling 

n these Activity Assignment Sheets, not to try to prove that they were good or bad, but 

rhnfhPr as we worked with the idea and sought improvements, one weakn!!.s 

A studv S was in the area of guiding the student in his self-evaluation efforts. 

f- • ^ ^ 'Js to the realization that \/e were not doing a very good iob 

of defining what we expected the student to learn. ^ ® ^ 

1 wish 1 could say that we licked the problem and found the solution, but that was not 

in^ rhJlJ? because the ideas with which we were experiment- 

g then still contain elements for a real educational breakthrough. Why don’t some of vou 
provide the philosophical, psychological and methodological know-how which will orovide 
the refinements necessary for such a breakthrough? P 

no I.!?®*'') ® A* writers talking about when they speak of individualized learning 

packages <* Mojt of the assumptions are the same, but 1 will use the words appearing in 
madl^^Sr^' ' PjL i Delta .^appan to suggest some of the assumptions that Ir^ 

First, the pupil’s responsibility .s to learn and the teacher’s responsibility is to make 
available to the pupil that which is to be learned. The teacher does not covL a course 
out rather unc.^vers it. «- * 

Second, the subject matter of a course must be appropriate to the learner with refer- 
ence to ^1) pace of instruction, (2)levelof difficulty, (3) relevance of the material as oer- 
ceived by the student. (4) pupil’s level of interest and (5) individual lear^^ style of 

Third (and this is different), the size of a group, the composition of a group, and the 
time allotted to a group should be appropriate to the purposes of the group. (This is an 
mcomplete description of a recent and new dimension - the interacfion Sf larg^groSp 
group instruction, laboratory instruction and independent study. One 

simiLr°n“lonmr7sc*oo\”.^^^ eometning 

. .. j sssumpiion of the instructional management strategy is that before truly 

nroWde^L'seir?^ " packages^re necArwhich will 

provide tor self-paced rather than group-pac^d instruction. 

. Here we are again with criterion-based evaln.ition. 'i'lie learning package coutain' 
instructional objectives which tell the pupil what lie will have to be able to do when ^e "s' 
evaluated, the important conditions under which he will have to perform, and the lower 
limit or quality of performance e.xpected of him. Multi-dimensional learnir.g inateriais 
varying difficulty are cited and diversified learning activities are provided 
rrovision is made in the package for pre-evaluation to assess th. extent to which the 
pup'l may already ha- e achieved the obj-ccives. Self-evaluation arriv>-es occur aluna 
the way and are used to indicate a readiness for the post-evaluation which is in terms ox 
the original objeaives set forth. 
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This is a hurried treatment of individualized instructional packaging, but you will be 
hearing much more about it. If the idea intereste you, read the article by Philip B. Kapfer 
^ ® 19^8, issue of Phi Delta Kappan , entitled, "An Instructional Management 

Strategy for Individualized Learning.” He expands on some of the things I have had time 
only to mention. ® 

Any discussion of individualized in&ti >ction and new concepts in evaluation soon leads 
to what I will call (for the purpose of this paper) evaluation hardware. Perhaps a better 
heading would be Evaluation concepts in the burgeoning technology of education.” Instant 
evaluation quick grading or improved techniques of evaluation are invariably a part of 
the technology. Without attempting to be definitive, let us look briefly at some of the de- 
velopments. (Again, 1 have appended various references for the person who is interested 
in more detailed descriptions.) 

Computer-assisted instruction (CAl) has become a . miliar term to describe the many 
attempts being made to individualize instruction with the help of a computer. This has 
become a glamour term and one must be wary of the "gimmicks”. However, the potential 
IS enormous if we have the creativity to use the tools properly. One source to which I 
have referred you is entitled "Computer Technology and the Future of Education”. (9) 

Is already available, although improvements are constantly being 
made. Two difficulties exist, however. Currently it is expensive to prepsrs an individ- 
ualized program. The second difficulty, and even more important, is that as yet we have 
little operational experience in pr tsely how this programming should best be done. This 
18 one of the reasons to be wary, uut each of us should be, ome better acquainted with the 
various attempts that are being made. Because of these various approaches we are be- 
ginning to collect some harc^ data which will provide an exciting basis for fruitful investi- 
gations. 



this point, three systems or uses can be identified. In each case, various kinds 
of hardware have been and are being developed. The first are usually called "Drill-and- 
1 ractice Systems '. These are mainly a supplement to the regular curriculum taught by 
a teacher. Presently, this is by far the most useful application of technology in an applied 
school setting. In simplest terms, this system of teaching machines relieves the teacher 
of a considerable burden and at the same time provides practice work for each student at 
his own p.ace and level of complexity. One example is in the mastery of arithmetic skills. 
AS the student practices over and over, he receives instant evaluation of his efforts 

A e^econd area of computer use is called "Tutorial Syscems”. In contrast to the 
drill-and-practice system, the tutorial system takes over the main responsibility for de- 
veloping ability in the use of a given concept. Skill subjects such as readiP<T, mathematics 
and elementary foreign language are areas where a considerable amount c work has been 
done, attempt is to approach the relationship a tutor would have with a student. While 
more difficult to program than drill-and-practice exercises, computer programs have 
een eveloped in a variety of subjects such as I have mentioned. Again, the manner in 
which the evaluation information is programmed is very important, because the answers 
are not always right or wrong - a selection is possible if the proper reason is given. This 
J5- in contrr st to the drill-and-practice 8 y 8 ten 7 . 8 « 

Still more complicated are the "Dialogue Systems”. Here the intent is for the stu- 
dent to conduct a general dialogue with the computer. The student and the computer talk 
back snd forth. For the most part dialogue systems now exist only as elementary proto- 
types because of some difficult technical problems that remain to be solved One of the 
— iny problems is that of recognizing the spoken word. When the theoretical p jssibilities 
are realize^, a child will be able to talk to the computer in the same way that he now uses 
a typewriter. 

One writer deccribes the state of the art with this expression: “Within the next 
decade many children will use individualized drill-and-practice systems In elementary, 
school; and by the time they reach high school, tutorial systems will be available on a 

broad basis. Their children may use dialogue systems throughout their school experi- 
ence. (9) ^ 

With •'hese three types of systems in mind, let me describe a rather sophisticated 
computer-based environment. 1 thmk the evaluation inferences will be obvious. 

student station, or console, is connected to the computer by coaxial cable or by 
telephone lines over a distance. It consists of a television-type screen, a light -pen, a 
typewriter keyboard, and often earphones and microphone as well. Photograph's, words, 
drawings, tables or equations are lighted up on the television tube; microfilmed pages 
or sections of p iges can also be enlarged and displayed on a similar screen. V^’hen sound 
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man”r™recefvid" d* 

may sit before a teletype machine whiVh question-and-answer drill, the student 
typing back. teletype machine, which types out messages to which he replies by 

own, o^r ‘t^aTkin^t^^’^tlie^^ompu^tti^^^ by asking questions of his 

television tube, he may type his responses in nrH- °n the tjyewriter keyboard below the 
to the subject beinglLrned ~ ^ whatever is appropriate 

bolic logic; (2) he may use the Ihfht Spanish phrases, numbers or letters of sym- 

to aon,a%ar\ it the™ Tauird!?pla?I?or"i^ “r‘"' 

question. When the light-pen is touched to the screeS ^hrexaS^o'int"nf 
matically transferred ro rhe rrunnnro^’o £i>-reen, tne exact point of contact is auto- 

may be erased by tracine the lioiht nen ®*^°ry. In this way, also, incorrect material 
Will appear on the^uS^-nof ® 

SmsInfSulS 

Sfar-^^ 

Think of'wSf thi?wiTme°^^^ En-Msh“f® grading essays, 

other than rn snv rho/ H English teacher. 1 do not want to go into detail 

skepticism also is being Toire? 'c5na''witer°cla mert®rh”f h^' 

•■S^e‘at‘scSri,;sTs.‘r^^^^ »“■’ caption "a!:t°^S 

soph"Elc«ed Sithe“roc?aT’lnrn affo^ “ T'"’ 

tTpa^"lc“yr'':ltri“m?n Personal, za the irocLTtMrinrruc^ii'iTast 

Lcipc Acuoraer witn a small individual tape for each Rtude^nt Thic io ^ ^ uoco a 

™“ s“gg™Sdr r ^ ~ 

Recordings”. ( 1 . 3 / ^ ® article 1 came across. Building Rapport through 

bilities of videotape*^^and° mstant-^^ ^Th^S should be made ef the posei- 

a new concept of evaluation whieh hniHo ’ advent of micro-teaching has introduced 

re'1or™va'?foEs‘^rnd1Il^S^^^ 

i^£ih- „“on-rn^-fort i^rhars.' rinl': .„.ca i'n»o|E 

c- trr rid^tr^^^^ 

'c*nse ‘'Ihe^ev^r^v^^ fnnk"'''*°*V® ®°"]^^hing new. It is going on all the time. In one 

ins what 1-m sEying,“aEEE-ay. “ m which case yon’re no. hear- 

Could we do a better job of tapping in on the fact »-hat human beings spend much time 



""""I drawfng conclusions about other human beings? What is the 
EfWr h ^ this fact as far as academic evaluation is concerned? What is the lea>-nine 
stSient^? ” students assist in evaluating the academic achievements of their f^low 

^ some similar observations in a paper entitled, ''Industrial 

repLt o„°e cfthf >*>'e to 

wa. fnf4wToT:"US 

outgrowth Of the demand tor more and more aelf-directlon on the part of the lear“eS 
As thaS trend gains stature, I can envision students serving as examining com littees 
^ evaluate rhe skills and knowledges, as well as the attitudes of their fellow students 
aid unmganfzti We^l.^ natural part of working with groups, but the process is informal 

af inteJrr n^^^^^^^^ potential and make such evaluations 

^ f ^ ihe teaching- learning process. This does not imply taking the final 
evaluation oui of the hands of the instructor. Rather, it is a means for providing him 
with much more useful information to make the final evaluation." ^ 

h c thoughts still hold, but not much has happened in 11 years. Peer evaluation 

ture, I did not run across any new investigations or even recent descriptions of oeer 
evaluations being used as a part of the academic teaching- learning process Tam sSe 

rnffrubful ^ thrust, and more publicity gWenlo 

this fruittul fi.^ld for study and experimentation. ^ ° 

In bringing these remarks to a close, I would like to remind you that in the end everv 
student becomes his own best teacher -this h wa\r r,f or,-.r.n ^ „• ^ every 

self pvalmM-rtn ,-n -ho rZ!\u £), Way of re-emphasiziiig the importance of 

self evaluation in the teaching-learning process. The upswing of criterion-based evalua- 

V°prT the various developments in individualizing instruction will put more and more 
stress on seif-evaluation, and this is good. mere 

«rr-p£T ?h distinguished professor of education at Eastern Michigan Universitv 

Outcomes " S fa'd -t * APP^°achos®,c Fducattc^ai 

t' ^ ' ts still true that how a person feels is more important lan 

knows. How a person feels controls behavior. What he knows is important Vqo 
because this is \^at he used to behave with. But what he knows has to be relevant mecn- 

i*n?eLviorT\" ^ forgotten, and cannot function 

ar rhp 1 T i V ould like to repeat a statement made 12 years ago 

^^i'^sukee Convention. I was talking then, about the "thinking" teacher who 

^ould try u do something about the fact that our evaluating efforts are largely externa? 
xri riHtuiro* 

approval or disapproval on what Johnny is or 
™ ht>^ a mark and then he goes on to the next grade and we forget about him. 

does not hold much of real significance. But Johnny’s evalua- 
at the time he is taking the course may hold many seeds of significance 'for a decade 

rpTrH ^Wp ~ he feels aLo:,:t things, we usually dis- 
regard. We blithely give him a mark and go on our way. ^ 

We spend most of our efforts in seeing what Johnny does to a board-foot problem 
without much concern for what the board-foot problem does to Johnny. We do a pretty 
fTf Ti ^^•^e’rmining what Harry does to and with a piece of wood, but we still need a 

to learn more about what the piece of wood does to Harry. 

What makes meaningful assessnunt of educational programs so difficult is that the 
value of an educacion really depends upon the life lived by"^ the^ learner. . . . VVe have dim? 
oalfy in measuring the many aspects of one's life. 

v»,h good citizen v.ho participates in the affairs of his community and of the world 

p neighbor must be considered to have had a good 

education. Whether he remembers vhat the Missouri Compromise v.vs, for example is 
not harmful, but irrelevant.’ (15) <-ac.i,iijic, is 

>-p is the kind that really matters because it results in judgments that 

are built mto experience. This becomes a functioning part of the organism, 
i-hp y^^^keis, too, need to use self-evaluation, at least as much as their students. This -s 
fo?nTnow teaching. This is the way to get rid of the humdrum routines so often 

We need to work on more self-evaluation instruments to aid in the process. We need 
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to explore and utilize properly the new concepts and tools, sonic of which have been dis- 
cussed in this paper. 

But in doing this wc must never* lose sight of the fnct thut ouch lenirner is unique* 
There is still so much we do not know. Regardless of progress, much of the assessment 
of outcomes will have to be done individually, subjectively and, above tall, humanely. 

Whatever the new concepts, whatever the new developments, whatever the new tech- 
nologies, all of our evaluation efforts should be aimed at helping our young people become 
“more loving, less hostile; more courageous, less fearful; more free, less enslaved. 

This is a big order, but we can stand for nothing less. 
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A REPORT ON MIDbLE SCHOOL CONCEPTS 

Herbert Bell 

The NASSP Bull^l:i^. 1^67, reports that the chairman of the 38th Annual 

Junior High" Scho'^T'^^eren^g, bj-* J^col^son. opened the spring meeting by predicting, 
“We may be attendiO^ on^_ pUt two ri^eetings today - the last junior High School Con- 
ference and the first Conf^jj-ance.” 

Just what is a nr»iq, sc^h^ciT. and grades does it encompass? The answer is not 
firm nor fast and ^hoj/ ' all itfhds of Variations, it covers, in most cases, grades 
seven and eight; but tt Pe fj^e, six. ^even, eight; seven, eight, nine; seven, eight; and 
juet about any other of giad^ levels that you might wish to create. Let s just 

say it is the school ^IgiPentary high school. 

The real questi^C to nsK Qurselves are: '^hat kind of educational program 

is best for young ado^^entS? W^at kihqof teacher will best serve the needs °f the child 
of this age level? Wh^t® prOgrata be like? What kind of plant should it be housed 

in? What should be it^^T'gankaCional P'\\xerr: for instruction? 

A review of the JiteratUt-^, gi\ es many partial answers, most not new, but 

nevertheless we ^ 0 coheePt an«J seehow it does and can affect our programs. 

Ilcforc wc proccccl tn ‘ FX-^j/fUtl anSWers. >t Is l^est that we review the whys and b:u ■- 
ground of this organ! 'vlmt pas made it tick its way to the forefront. 

The so-called l-''tt(iy.j) socins solve problems not educational but primarily 

social, economic of J<tt«niStr^tive. bejacm segregation, slum school removal, Negro 
boycotts and deficient p'tidget Ceftaihly pave played an important part in their creaii n. 
Others, we know. ont<ir^d the door to get on the bandwagon, and others have 

entered by pureacci^Jf ^nd h^j^ing neo^g. The NASSP_^lUletin for February. 1967. says. 
“In some cities integw^io,, clearly ^ factor, as new attendance districts were made to 
cross old neighborhO hodh^j^rieS ih Qrcler to bring a diverse population into the itit^r- 
mediate grades. Thv^^euj-e^pnt of ati^ient school buildings and population shifts within 
cities have played a hn-/^ ^hp ^StabliSfippent of middle schools, . .i. 

We do nor heaf of' ‘‘Let’s gjve this new unit a status of its own. rather than 

‘junicr' classificati<^^( ^ ... , i „ 

We know that momentum, some individuals even claim it 

may become the development in our tunes. Just how fast is its 

is hard to ludj^e, non-^^istent^ This lack is particu y 

apparent regarding wha^' they can do for kids, to the point o mng 

criminal neglect. ^*^<2 0 ( ^5Tov^th, however, seems ^ phenomenal. 

Dr. Thomas of Dbiveygity of Albany, NY, defined the middle school as 

“a transitional school needs of early adolescents. (Note: This is the 

same definition U8^V.> the to describe the junior high school.) He goes on to say 

that the new organ* provide better for the earlier developmental age y°^"8- 
sters. No one ca** ^Itb tbi^ but research also shows each grade level is far 

advanced over the W^l 2S years ago. TirSe magazine credits a C^necticu 

high school teacher Say^^. “H Tarkington i^ere to write Seventeen today, he d 

^^'^^As Sganizatiod ^rogram^ (many alt ng the lines of the present Junior h*gis) 

develop. Many aT^ ne/and are buUt on poor foundations. According to Marshal 
Schmiis the streng^j^ the pS^eent jqnior high program lies at the ninth 
removal of this unH ,^‘''VeS ;^ry Utcl^ t^hlnd. (ITie junior high survey by Douglass and 
Gruhn vc.'ifies sUj^ey.) In order to fill this void, 

innear in writin" >i ^ f!edif_./d gchooi system’s report is a good example. Home eco- 
nomics and indusIrK^s originally invented to convey rniddle 

rudimenra of indufiC^j^ slciljg to the W^yes of immigrants hitting the American shores- 



this particular task ?s no longer relevant - and what future citizens of Westchester County 
need in this area is not lessons in ‘cocoa cooking or hammering together bookends and 
footstools’, but an understanding of the aesthetics of design for the home and some knowl~ 
edge of how the television set and the power lawn mower work.” 

The conferees felt that home and industrial arts should not be segregated by sex. 
The girls should know something about auto mechanics and electronics, and the boys 
should have some feeling for a fine piece of furniture. All of these subjects snould be 
closely integrated with the academic part of the program, especially with music, fine 
arts and science. There should be few if any distinctions drawn between the aesthoticrf 
of textile design and the e.e3thetics of painting and sculpture or between the desire to 
repair a switch and the desire to construct a ripple tank as part of the study of the physical 
universe. 

These speculations gave rise to a further idea that the home and industrial arts 
programs should literally be put together with the art, music and theatre programs into 
a “unified arts program”. These activities should all take place in a single, large, rela- 
tively open space -as several participants put it, “a big barn”. This space should be 
equipped with all the devices, machines, instruments and materials that any of the arts 
might need. 

The same reports show time use for unified arts at 15 percent; only independent 
study has more time. The professional personnel available to serve these students is 
also interesting. For every 1000 enrollment, 10 teachers are needed for English and 
unified arts, followed by math, science and social studies, eight each, and foreign languages 
and physical education, five each. 

A summary of the number and type of spaces needed for the unified arts center shows: 
“(a) Offices for each subject area; (b) a shared conference and workroom; (c) a little 
theatre to seat 400; (d) stage and storage facilities off Little Theatre; (e) lobby to serve 
as exhibit gallery; (f) space equivalent to two industrial arts rooms; (g) space equivalent 
to two art rooms; (h) space equivalent to two home arts rooms; (i) music space, instru- 
mental, choral and practice”. 

1 he same idea appears in the Michigan Association of yohool Boards’ reports and 
should give rise to deep concerns. “The middle school concept with its unified arts pro- 
gmm (arts and crafts, industrial arts and homemaking - rotating blocks of tinte) for the 
seventh and eighth grade students can provide a highly stimulating pre-high school experi- 
ence in these areas. While it is not the purpose of this discussion to present the rationale 
and the program for unified arts in the middle school, such a program requires a much 
less elaborate f acility and equipment . Its pre-high school function leaves something for 
the high school programs and the high school youth.” 

The educational specifications for a middle school at Naples, Florida, agree in part 
with the other reports that “the facilities, tools, work spaces, equipment and instruction 
should be based on pupil interests, interdisciplinary cooperation or articulation between 
departments, and instruction for the individual in preparing his projects. Thus, the tool 
ski Us .laboratory becomes an extension of the academic, and the instructor becomes a 
resource person, consultant and a member of a teaching team.” 

Drawings of the middle school of tomorrow appear in the last chapter of Samuel 
Popper’s, The American Middle School . These drawings show units of houses for core 
student subjects and the barn unit for creative assembly and exercise. 

With no consensus as to grade levels or what ages should be bracketed, goals still 
must be assessed. According to an Educational Lab Report . “This period of education 
must take the child from his elementary concentration on basic skills to the use of those 
skills in the acquisition of knowledge and the development of human and social relation- 
ships.” We might cal’ James Conant the “man of the hour’’ in solving these problems: 
for educators, in anattempt to answer his criticisms of the junior high school, have pushed 
to the front this new middle school idea. Some of his concerns, “placing tlie seventh and 
eighth grades in a ‘junior’ secondary school, have led to the widely deplored tendency of 
some junior highs to ape the senior high in unhealthy ways. Extreme specialization of 
subject matter — a loss in guidance — highly formal and abstract instruction and undue 
emphasis on college preparation - interscholastic athletics, marching bands and formal 
dances — too much too soon. The place of grades in the organization of a school system 
is of less importance than the program provided.” 

Just what then shall be the organization? In the October, 1965, issue of Saturday 
BgVi.ew. Paul Woodring refers to the new intermediate school as, “not bound by college 
entrance requirements, offers abundant opportunities for experimentation, new staffing 



pauurns. incluuing the many varieties of team teaching, dual progress plans and ^ 
crammed learning, flexibility to the hilt and organizing teams of all sues are only part 

gradedness, seminars, independent study, teaching machines, audio and 
with play-back devices, para-professional, one-to-oae relationships, as well as p^ . 
ance airf nl performan'ce lev’el groups are only a few of the ‘duas being dtsaiss^^^^^l^^^^ 
main thought is to provide a flexibility maximum in order to meet the ^ 

cates and interests of youngsters. A great emphasis is placed on individual study skills 

and Facilities Laboratories Report, Judith Murphy says, 

"There is a cause to be'T^iade for keeping it fluid and not endowing this new kind of school 

'^‘^'^On^the^otherliand, by actual practice we find that schools having 

and sixth graders usually assign them to one classroom for a large share of the tune, 
under one teacher, using specialization with "subjects like art, music and s p. 
y MuL.?onal kclli.les Lagora, pries RnpprQ . This fifth-stah dora ^ads ,o soma 

departmentalizUTg^nd specialization for seventh-eighth graders. The Michigan Associa 
rion of School Boards reports in The Mid dle School, 

At the sixth grade level, while a class may have the same teacher for most of 
his subject areas, increasingly iearningactivities will be directed 
grade Vvel teachers, specialists and consultant.<5; at the fifth and sixth grade 
levels all bovs and girls will be concerned with fine arts, arts and craf.s, at the 
seventh and eighth grade levels, students will then go to special teachers for 
urifl-d arts farts and crafts, homemaking, industrial arts). 

The idea of the barn does not seem to be developed ii; actuality. A review o 
mans shovvrin The Middle School Report by Judith Murphy for Educational Facilities 
Laboratories shows four plans with unit shops; three with unit shops adjacent to home 
economics and art; one unified center, and twogeneral shops. Most educational specifica- 
UoTTiutc that spaces should he rearranged quickly and easily, yet none of those p ans 
ta^ this int^t account. The idea tliat the plant be designed to be used by both children 

and -ifliilrs m*ems to have been considered. , , . 

^ V^erv little reference has been made toequipment in most of the reports, thus making 
the one \n Clearing House, February, 1966. very important. "It eliminates the need for 
spec)"? pro grams a n d l ii OT i.les tor one grade and elln,inates the Prob <:njB crea,^ by the 
tact that th? ninth grade is fanctionally apart of the -,en-or high 

cation of expensive equipment and facilities for the one grade. The funds can p 

on facilities beneficial to all grades.’ j • .i, . # coff Ponner 

One of the big questions that remains to be answered is that of staff. Samuel 1 opper 
in dTiP American Middle School says. "The junior high school has been aptly described 
as thl ‘school wifhout teacher’: because its teachers have been 

in senior high schools or in elementary schools. It appears to be a matter of prestige. 
?here fre i!w institutions in this country which 

high school.” Mosr of usareaware that personnel officers for school districts care little 
what a person is trained for in his major field but hire on strengths of individuals. The 
success of the school program may well hinge on the^ility of 

and on the ability of this new Idea to attract them. A go^ Rrod in Searing 

Hon of teacher education might well be high on the priority list. Pearl Br^ in < v.iea _ ring 
H™s) it up. "Since evisting patterns ot neither the elem^tant 

secondary teacher training programs would suffice. 
veloped.” We know that part of this new pattern, regardless of teaching field, 

the mastery of core curriculum teaching. u,irh rhPRe aues- 

We as industrial arts leaders perhaps have a greater need to cope with these ques 

tions'^fhan most subject areas. Where have we failed, or have we? We must have, for 

if we have not. why then are so many rearrangements being 

Just what should we teach ana how? Will the range of activities be like New Yof/' ® 
secondary guide, I.ntroduction to Materials an d Forces? This guide relies h^avi / 
tool skills for aU areas of instruction and does little with concepts, so it won t " 

cePterbv all of you. Intheartlcle. "The School in the Middle.” Thgjour nal of Industri ^ 
Ans FdJIcatlon.^November-December, 1967, Sam Porter says, "Indeed there is evidence 
tli« 'e-iirowa^n' in Junior high school is limited m j" 

identical to those of the high school, except that the work is often confined to smaller sizes, 
hand^tools and perhaps lower standards.” Thkea good look at most eighth grade programs. 



and you will find them relying heavily on hand tools for instruction. This may be how wo 
are viewed and why others dare set programs foi* us, . t.. 

In reality, Dr. Porter has done much the same work this committee is doing, and his 
findings and questions are basically the same. To quote Dr. Porter: 

Two steps must be taken when industrial arts faces a move to the middle school. 

First, a set of working principles must be compiled. Secondly, the realities of 

the local situation mu V' e adjudicated with the working principles. 

Dr Porter goes on ;ralize the actual practice that should be the basis of the 

working principles: (D ' -y of industry and its impact upon the lives of individuals 

should be an important part of the work in each grade of the middle school; (2) the or- 
ganization of the middle school should exploit the use of the specialized industrial arts 

- aping rriculum that is characterized by unity and articula- 

j'oirct! -ne middle school, industrial arts should adapt itself 
the se^' c tained classroom in the early grades to the me;;., 
> -lec g-ades; (4) industrial arts in the middle school must 
experiences in a wide variety of media; (5) the middle 
within it should feature emphasis upon individualized 



staff and facility in d*-’ 
tion; (3) like all otfier 
to the transition from 
segregated offerings in 
be characterized by expioi 
school and all of the ais 



senuui aiiu aix ut me vaio-in- ' ... , , , ; 

instruction; (6) the middle school, and industrial arts within it, should place primary em- 
phasis on factors that lead to the continued quest for knowledge; (7) a continuing in-service 
program should assist teachers in understanding the middle school student and the 
methods which are most appropriate to the unique characteristics Oi this age. 

In an editorial for Educational L.eadership (ASCD Journal), 1965, Gordon Vars says, 
*‘Yes, junior high schools are changing. Yet the basic question remains the same. What 
shall be the nature of education for young adolescents in today’s society?’ Neither 
ing the institution’s name nor moving its grade level brackets up or down a notch will 
necessarily affect the character of the education it provides. Instead, educators at all 
levels must seize the opportunity represented by the present state of flux to try once 
again to make of the intermediate unit a truly unique institution for the age group it em- 
braces.” 
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GUIDANCE IN INDUSTRIAL ARTS 



ERIC 



T. Gardner Boyd 

of work today is changing so rapidly that personal adaptation and develop- 
ment req^re a greater degree of self awareness. Industrial arts can play a very Unpor- 
tant por?in providing pupils with information and problem-solving experiences \^hlCh can 
assist m obtaining cSnstSructive utilization of our most vital resource - manpower. 

In former: times, when occupational and professional life was less highly specialized, 
parents assumed a responsibility for informing their children about careers. Most par- 
ents today, however, find themselves severely limited in knowledge of the breadth and 
variety o/ opportunities possible for their children. This has led to a growing demand 
for the schoofto as£iume a greater responsibili-y in assisting young people in their career 

'^^''IXsTrlal arts educators have become dramatically aware of the role their curricu- 
lum offerings should play in assessing their obligations in an era when full utilization of 

all talents is essential to the nation’s future well-being. 

The purpose of this publication is to provide the industrial arts educator with a guide 
that polnt^ out the guidance function of industrial arts, and to present some ideas 
meth^s which might assist the teacher in performing 

tajslc- it? nnr a simple one and the best methods for facilitating instruction in this area have 
yet^to be worked out. There is rich opportunity here for creative imagination and experi- 
mentation in guidance. 

The School Guidance J’rogram . , _ on th^ 

An effective school guidance program is dependent to a considerable extent n 

activ- participation of the administratovs, ceum^oiors and classroonri teachers, bach 
shoLifd Chare !i part in the performance of a total program. 

xvirh pvprvone carrvinii out the phase of guidance which luo specialty presents. 
Guidance hCC^m th^ conducted tor the most part outside the classroom 

through the limited contact of a counselor with pupils. However, a trend has been develop- 
m^to put guidance into the classroom and to develop an integral 
counselor and all teachers, with the administrator giving 

aonroach All teachers must assist the counselor if we are to provide each pupil with 
occupation and career information which will assist him in making a wise choice for his 

^“'''\vho"^can"iea!ly say what kind of world tomorrow will bring? One of the striking 
features of contemporary life is the explosive rate of technological change and the m 
creasTne Complexity of our social organization. With technological developtnents con- 
STlv creatL nCv jobs and rendering old ones obsolete, it beconaes virtually ii^os- 
s^lC to pred7cf tSe specific job a student in school today may be called upon to Perform 
durine his working adult life. This mushrooming multipiicity of pursuits from which one 
maTIh^se rffunha^m by the lo* visibility of many 

nnrt function of an occupation is not readily apparent to one not engaged ^ v-. ^ 

mudenm for a career really do not understand in advance the 

f f'r'on- armallv performed by this worker, let alone the social problems and psycho- 

l^icLl factors thaCdelineate the specifications of this occupation. 

h^e onlv a hazy notion of what a design draftsman, tool and gauge maker, printer, pattern 
m'lW'pr nr electronics technician does during his working day- i i 

S^nal challenge Is clear. 
choices (or an Individual student, but It Is certainly our 

pinrPR which help him develop his potentialities, plan wisely in light of all the Knowieage 
"ha, can S mu«erS^ about himself and about the world m which ha wi l.va a"d 
The school must present a well-defined program of guidance with 

for contmuous and systematic appraisal of pupil abilities, interes s and values. Varied 
and reaustic iniormation which will help orient students to world of work and educa- 
tional opportunities will need to be a planned part of the program as weU^^ 

counseling of each individual pupil to assist him to use this acquired knowledge in under 
standing himself and in testing the reality of his plans. 
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Comnuinications Between Administrator s, l.ndustrjal 

Arts Tp.nrhpr s Counselors and CIaasr_o .Qtri Teachgr^ j • . 

The need for close working relationships between industrial arte teachers, adminis- 
trators. counselors and teachers of other subjects can not be overemphasized if a suc- 
cessful guidance program is to be performed. To provide this teamwork, a planned pro- 
gram which involves these people should be worked out. , 

The following examples present some ideas that may be employed: (1) Meetings - 
to become acquainted, to discuss guidance problems, to plan guidance progran^, to out- 
line responsibilities, to correlate guidance information with other subjects; (T) I rograms 
(carried out jointly between counselor, industrial arts teachers and others), including 
career fairs, field trips, TV careers programs, career assemblies and film presents- 
tions. 

Evaluatinff Occupa tional Materials 

An industrial arts teacher may ask, ‘‘How is it possible for me to know about every 
occupation to wh’ch my subject might lead?” The a.nswcr, of course is that it isn t pos- 
sible for him to know everything about occupations, but he can develop a system through 
which he can readily find the pertinent information needed for his subject s role in the 
schoc I’s guidance program. Micro-filming guidance information seems . > be very promis- 
ing in helping to solve the problem of providing a quick and easy method of having the 
desired information on hand when needed. Video tape also seems to hold a bright future 

for use in the field. . ,, 

Thd problem of selecting suitable materials is a challengmg one. Films become 
dated and many of them do not depict exactly what should be shown. At the present time, 
the number and choi ce of audio-visual materials which deal with careers are not too 
plentiful There are hundreds of available pamphlets and books from which to choose, 
but thev must be chosen wisely. Many of these publications have limited usefulness due 
to biased viewpoints, inaccuracies and other weaknesses. Because of the great need for 
developing criteria to be used in the preparation of go,xi information, the National Voca- 
tional Guidance Association prepared a publication titled “Guidelines for 1 repaiing and 
Evaluating Occupational Materials”. However, there will always be some publishers w!.o 
will ignore this association’s standards because of their motive to promote the attractive- 
ness of an occupation. For this reason informational materials will need to be carefully 
sdcctcci. 

I'he following basic guidelines should be followed in selecting guidance materials. 
(1) An occupational publication should include a clear statement as to its purpose and the 
group to whom it is directed; (2) Occupational information should be related to develop- 
mental levels which will vary with age, educational attainment, social and econonuc ba^ck- 
grounds; (3) Dates of original and revised publications and of the data included shomd b^e 
given; (4) Implications of the materia or all groups in our society should be considered; 

(5) The description of an occupation should be an accurate and balanced appraisal of 
opportunities and working conditions which should not be influenced by selfish interests; 

(6) The information should include the nature of personal satisfactions provided, the de- 
mands made and the possible effects on an individual way of life. 

Orienting Student s to Occupational Opportunities and their 

in n..r- Mndprn 1 ndusrrial -Technological Society 

The methods by which occupational information can be introduced are limited only 
by the ingenuity of the teacher. C^portunitiesfor occupational guidance exist ^t all levels 
of a student's educational pursuits. A wide variety of specifically planned information 
should be provided so a continuous investigation of occupations can be conducted in each 
grade. Material presented should be consistent with the interests, maturity and experi- 
ence of students at any given year. Information at the beginning grade levels should be 
general and proceed to more specific presentations at the more advanced years of edu- 
cation. 

Elen^nt_^On a natural curiosity about all things in their en- 

vironment. They are interested in work, and their questions about different jobs should 
be answered Young children may not comprehend all the effects work may have on meir 
own lives but there are many aspects of career information they can understand, iney 
can begin to understand the effect work may have on a person’s nlace of residence, clothes 



o 

ERIC 



t . wears, hours he works; as they grow older the importance of work begins to take on 

arts at the elementarv level is particularly well suited to play a most im- 
Dortam oart ii pJLviding occupational information for youn<t children. Many opportunities 
for ?Saang thrstudy of the occupational world are provided as students work with the 

ools and Lterials used in the industrial arts program 

r-nrrelated with the many units pertaining to the work world studied in other subjects, 

Jd by <L Industrial a«s PrOi-ni can 
further studv and discussion about occupations. Live experiences 

thP c onstruction activities which assist theae children in acquiring basic talents of industry 
nuen as organiring time and energy, cooperating with others and 

com^ung ttor^work. studies units concerned with career information is a natural 

Honf -"'rhf eariy tlememaVy^(kM^ in whi”h die child is 

conirned with worl; in the familiar surroundings of home and community - the later ele- 
m^Tary (tonh grade through sixth grade), in which the child's concept of work expands 

“ ‘"?h1' ifndatlot; ?o“1teaWy"caCr"a§jrtS is laid during the elementary school 
It is important that topics introduced will stimulate sound concepts common tu 
^f.”:ork^^cnS;|r£d^at. 

aboJt° hirn.^Ld experiences should provide maximum opportunity foi vocational 
inquiry. 

an age when a student frequently shows an increasingly mature curi^osity 

c.bout himself and his environment. The junior high ^ the 

while simultaneously maintaining a basis for security. He begins 

• rir.p«rtHpnrp he fieeks must be iustified by the acquisition of skills anc Knowieage. iic 
demSnsfrates this in a desire for a better understanding of his own skills, interests an 

know|edge nature of the industrial arts curriculum in the junior high program 

rn?errhd’rSer.\fmd^rl.nT^^^^^^^^^ 

cal society. From this type of general education program, guidance for all studen 
mak ng decisions about high school courses and general education plans Students u^^ 
occupations In relation to their growing knowledge ot themselves. 

”- ^\ ^n a i^s in this level are, by experience and maturity, more ready to make tentative 

‘"‘‘“tSlvldJar SJ?n" u4"e°scCfgu^^^^^^^^ counselor will begin to take on more 

veiopmem S a ^uTanS and or|anlxed approach that will assist in carrying out a 
well-coordinated guidance program. 



0 ^* ^4 



61 



Studying an Occupation or Profession 

VVithThelhousandfi of different Jobs in the United States to choose from, it is obvious 

that a thorough study of every Job cannot be made. liven to study those related to the 
areas of industrial arts education presents a very formidable task. However, it is quite 
important that a student become familiar with a wide variety of career fields. 

Various systems have been developed fo/ classif ing occupations into groups. An 
example of this is the classification of the professioni. , semi-professional, managerial 
occupations, skilled occupations, semiskilled occupations, etc. Another job- classification 
system classiiies jobs according to industries. Stillanother method uses a “job families 
approach, .n this system occupations can be arranged according to families on the basis 
of certain slntilaritics. 

The following outline presents a guide which may be used in developing many ot the 
specifics to be covered in studying an occupation or profession: 

(I) Nature of the work - (a) activities, duties and responsibilities of the worker; 
(b) the kinds of interests involved in the occupation or profession; (c) restrictions affecting 
eligibility, such as, (1) age cf those actively employed, (2) proportion of men and women, 
(3) physical requirements and (4) personal appearance. 

(II) Future -(a) trends - stabilized, declining or expanding; and (b) location of de- 
mands - geographical. .... . ^ 

(III) Fersonal requirements - (a) sociable, (b) energetic, (c) leadership qualities and 

(d) creative ability. , u i i 

(IV) Qualifications - (a) kind of education, such as, (1) pi wlessional, (2) technical or 

(3) general; (b) level of education, such as, (1) high school, (2) technical schexd or (3) col- 
lege (v/hat degree); (c) certification, licensing, apprenticeship or internship; (d) length of 

training; and (e) cost of training. . - 

-- - '•••-* p. s of work, (2) where work is 

(5) surroundings and (6) haz- 
lon, (2) working in groups or 



(V) Working conditions - (a) physical, 
done, (3) seasonal, (4) sitting, standing, v 
ards; and (b) social relations, such as 
alone and (3) .supervising responsibilltief 

(VI) Economic returns -(a) beginning 



r 



. » i; o o - .d rate of increases, (b) possibilities 

for promotion, (c) degree of security, (d) vacations, sick leave, retirement. 

(Vll) Related fields that may be entered - (a) with additional training or preparation, 
(b) without additional training or preparation, (c) ease with which change can be made 
As a result of studying professions and occupations In industrial arts education, a 
.ieslrable outcome would be that the student would develop an understanding of the need for 
investigation and a technique to follow whenl e becomes concerned with making a decision 

about his future. , ^ ^ 

Important things to remembei are that the student must choose his own iUture career 

- adults can suggest but the choice must be his. Wise selection, based on careful and pa- 
tient investigation, will Increase the possibility of Job satisfaction and future applness. 
If the career chosen requires college or technical training It Is wise to develop and main- 
tain good study habits. Careers should be planned on the basis of professional or occu- 
pational information, not on the glamour of the field. A person can be successful in more 
than one career. An appraisal of one’s intellectual, physical, educational and financial 
resources are a necessary initial step in professional or occupational planning. 

Techniques and P r ocedures for 

Providing Occur lal Inf ormation . . , 

ITiere are y methods which may be used in presenting occupational information 

within the industrial arts education program. An imaginative teacher will make use of a 
variety of techniques designed for the particular age group involved. 

Following are some ideas which might be Implemented to assist In presenting career 

information: ^ ^ n .u.. 

--Industrial tours to give students an opportunity to see, hear, feel and smell the ei^ 
vironment. Machines and jobs performed can be compared with those encountered 
in the industrial arts lab. 

-Class discussion and lectures related to the various occupations may conducted 
by (a) the Industrial arts teacher. Involving careers pertaining to the subject content 
of the courst ; (b) the guidance counselor, to acquaint students with the various sources 
of occupational information, and the related school courses which might lx taken; 
(c) resource people from the community to present specific information and the rela- 
tionships of various occupations in the community. 
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Tob surveys of the community to help students become aware of vocational orn^orumi 
■■ 'ifs in Smdonts would lonrn to classify and organ.ae Job chatnu- 

- tape equipment, tape recorders, film projectors 

and charts can be used most effectively rapes and period- 

iJo rmrcc centers for independent study. Books, pamphlets, turns, tapes i 
■ icairstould bo ca?^logucd so student c.an easily locate Information concerning the 

ScuraSrSe^” to assist students in compiling individual profiles. Material 
■■?nclSirm the should be personally related to the student preparrng t 

S^n.r‘L'ir? o”f‘iris\te;;gr. rnd“ShSS^ L"S.‘et re”ailstlc and 

experiences and other attributes which may have vvhich 

--Visits to vocational-technical classes to acquaint students with these offerings wnicn 

Suld assist them greatly in planning their future occupational programs. 

Mr. Boyd is Director of Industrial Arts, Kamos City, Missouri. 

RECRUITMENT OF 
INDUSTRIAL ARTS ’’EACHERS 

Herbert Siegel 

Teacher recruitment is a recurrent problem ^ 

SScrnr^rolerb ‘a"d arc" ^r^Sg^nTheture of what wo have done over Che past eight 

question has often been asked as to what the difference is between "Public rela- 
tlona- anT'ueaSher recruitment”. It seems te me that they 

S,rhave L^hlrTt^ay Industrial Arts meeting 

'"ok “dlTfollo^^pages* you will see that our efforts in ^omotUlg Industrial ara 

E^rort^'* U rrwng Va'' d««e^ sTtSaU^r^un" H 

t'lcS.hVwa'^t fSSre in the hopes that Industrial “-^ers 
trators throughout the nation wlU send me 

OTS“tt« I havi^pSiuSh^ "“aiS yearbook’ll recruitment. 

R?r •* D’rector of Industrial Arts for th« Board of Education, Brooklyn, New Vorl;. 

^ .cn 
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REVISION OF ACIAS PUBLICATIONS 

Robert L. Woodward 



The publication Industrial Arts Education: Purposes, Program. I^c litles. Instruction, 
prepared over a three-year period by the members of the American Council of Industrial 
Arts bupervisors and published as a professional service by McKnight & McKnight Pub- 
lishing Company in 1963, has been a "bestseller” of the American Industrial Arts Asso- 
ciation. 

At the request of the Council and tlio Association, this publication has been revised. 
The ACIAS Publication Committee, appointed by Council President Leonard W. Glismann, 
who approved/prepared the revision material, is composed of T, Gardner Boyd, Arthur J. 
Dudley, G. Wesley Ketcham, Kenneth L. Schank and myself, as chairman. 

In revising the publication, it was kept in mind that much excellent thought went into 
the preparation of the original manuscript, that three years had been required to prepare 
the material, and that the final product was a compromise among regional philosophies. 
Essentially, the revisions relate to terminology, the inclusion of course descriptions for 
power mechanics, and the addition of a new section titled "Supervision of Industrial Arts 
Education.” Terminology used in the revised material was based upon the US Office of 
Education's publication Standard Terminology for Instruct i on in Local and State School 
Systems, as well as upon the terms that have been accepted by the industrial arts profes- 
sion since the preparation of the material for the original publication - which dates bcick 
eight years. Information obtained in the 1967 study to determine the updated "Duties 
of Industrial Arts Supervisors” was used to develop the new section on supervision. 

The revised publication title will be "Industrial Arts Education; Purposes, Program, 
Pacilities, Instruction and Supervision.” The new publication will carry a 1969 publica- 
tion date. However, advance copies will be distributed free to all active members of ACIAS 
during the fall of this year (1968). All current, active members of ACIAS will be listed 
on the final pages of the publication and those members who contributed to the pviginal 
manuscript and/or participated in the 1967 study concerning "Duties of Industrial Arts 
Supervisors” will be so designated. 

Earlier, it was mentioned "that much excellent thought went into the preparation of 
the original manuscript” - this point should again be emphasized. Often, supervisors 
are criticized as being too concerned with immediacy -that they do not Innovate or have 
long-range goals. If you will take time to reread the original ACIAS publication, you will 
find that most of the basic ideas espoused by the new curriculum proposals are covered. 
We believe that you will be proud of this highly useful, revised publication. 

Dr, Woodward is Industrial Education Consultant for the California State Department of Education, Sarra- 
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Tu-3.1 ACIATE 
ACIATE General Session 

NEW CONCEPTS IN INDUSTRIAL ARTS TEACHER EDUCATION 

Chm., Rutherford Lockette; Rec., Paul K, Miller; Speakers, Louis J. Kishkonos, Howard F. Nelson; Host 
J. B. Morgan. 



DARE OUR SCHOOLS— 

THIRTY YEARS LATER 

Louis J. Kishkunas 



Educators too often look upon demands for change as a threat or implied critic . ^m 
of what has gone on in the past. This is especially unfortunate in these times in that the 
one phenomenon that we can depend upon is change. What was true and good enough yes- 
terday is not true and good enough for today; what we know today will not be true tomor- 

row. , , 

It used to be that we had two educative forces working for our society. Tne formal 
school structure took a very narrow view of what was required of it. Its early emphasis 
was on acquiring the basic tools for getting along in society — reading, writing, ciphering — 
and later on preparing its students for further educational experiences, either formal or 
Informal. The second force, the informal educational institutions, would pick up at what- 
ever point the student chose to spin out of the formal education system. It used to be that 
the farms, the mills and the railroads of our society could absorb the rejects of the schools 
and those who chose to leave tite schools before completion of the course work. The ab- 
sorbing function of these agencies is fast disappearing from our society, leaving the formal 
educational systems with the total Job. Society’ can no longer depend upon industry to 
accept people unprepared to assume their role in the world of work. 

The most challenging and dramatic condition of change comes as a result of the rush 
of our population to the urban centers. In 1900 only five percent of our population lived 
in the cities; by 1930 this had grown to 25 percent. Today, approximately 60 percent are 
living in our urban centers, and it is estimated that by the year 2000, ninety percent of 
our population will be living in the urban centers. 

But more than that, other problems are being created by this phenomenon. The older, 
more established, residents of the cities are moving to the shell or rim of the cities, the 
newer sections, leaving the older core to the new migrants from rural areas. Moreover, 
a large portion of the new migrants belongs to minority groups who have been forced out 
of the society they know and have moved into a society which at first rejected them and 
now ts trying in desperation to devise methods and crash programs whereby these people 
can accept their rightful place in society. 

Images and former patterns are changing, but they must change faster. Over 80 per- 
cent of the residents of Manhattan are Negroes and almost half are non-English-speaking 
Latin American s. This problem is not confined to New York. Los Angeles has, in addition 
to its large influx of Negroes from the rural South, hordes of Latin American non-English- 
speaking 'people moving into its core city. By and large these people come completely 
unprepared for the life that faces them. Unskilled and unlettered, the only work that they 
can find, if any, is the most menial. Too often, however, the only resource available to 
them in the way of providing subsistence is the relief roll, and this has become^ a way of 
life for large segments of our society. There are countless examples of families in me 
third and fourth generation of ‘memployment living on relief. This must change and the 
change is demanded by both sides. Those who provide the taxes and monies to subsidize 
large segments of our society are beginning to groan under the weight. On the other han^ 
those who receive the dole are becoming increasingly uncomfortable in this role. In 
1965 we experienced the trauma of our first major riot In the Watts Section of Los Angrdes, 
Since that time there have been countless numbers of upheavals which have only added 
to the trauma. The educational establishment Is being forced to assume responsibilities 
which had never before been a function of schools, to correct the situation. 

Social justice, the education of the deeply deprived, the fitting of a generatiOT for a 
new world of salable skills or productive higher education, the inculcation of attitudes 
and values In the young, the struggle to humanize the deeply- scarred child of poverty, the 
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lofinn nf -rnri-illv different children in a wholesome and mutually respectful relation- 
ThirT was™ Lie when education could be defined solely as die arrangement for 
no ong^. “Dare the schools contemplate the creation of a new social older? 

nJw LSlal older Is happening; happening sometimes in spite of us so that us processes 

f rrr^i 7 f=>v-nmi=*nt to asslst the poor through education and other institutions. The poor 
^?rnof yr*e"SfLmrf nTt?e rg“nL mie of the revolution, so it Is still a revolu- 

rme'L'o?a?e belngfelt more and more, especially in Wg cWes, 

rnd%Sa™c" "onitry® dL'a|4V‘Kfs 

**"^i^/!®m«?nfrceive the revolution as a racial matte'. I do not feel that educators 
can maS this n^istake. The facts are, more than two out of three of our poor people a. e 

' we cannot forget that there are a great many Negroes packed into the decaying 
H nt- r Mr bic ernes and^^^^ are a part of the changing arrangements of power. 
IqSut? of edicatiLS opVmnity,^ remotely achieved in America, must apply to 

*'°'^Mor?*than 14 million children under 17 years of age in this ^ 

the currant definition of •■deprived” The scl^^s 
eral h^Slelallon, are eo^ 

sr/Lrs, 

due process, wdthcon^dera^ „„n-lntegrated 

SooTs *CttS .eachLs*r*e removal of teachers and principals who appear to be 

cL“vtnlU‘r;^po^:il o1‘a“^.fg-clfy stll^ 

dus^lal and cultural dioLoLr Is no longer token for granted 

^ niece of thePow^^r. No matter how well-intent oned the old way hao been 

are demanding a piece ot tne ^ ow^r. noonle" has been - we have to find ways to do 

bi ^en freedom from harassment and tension In order to get on with *e 'ask. 

W?are not speaking blithely of solutions tomorrow or next year. We are spe^mg OT 

! SSSr jEi425K»fS2«^^^ 

enter a distinguished institution of higher education forfurther fulfill - 
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But if the bridge is to be a stable and dependable structure in this revolution of the 
poor it must be safeguarded from the torrents of irresponsible force which would erode 
its very foundations. The teacher in the classroom is the essence of education. If we 
cannot attract to the cities a fair share of the ablest and best young people settling upon a 
career, we cannot respond to the new expectations society has put upon us. So long as 
inner city schools are places of hostility, public demands for ousters, parental disdam 
for tlie authority of the school, then tlie likelihood of success diminishes. 

Many devoted teachers are working in the cities. But we need more. And we need 
ways to make the teacher, ever in short supply, more effective, more productive and more 
satisfied with this crucial role in this revolution. And if, indeed, education in urban Amer- 
ica has been given the job of bridging the crisis of the cities, we must be given the time 



to carry out the task. , . . , , , 1 ,^. 

But to speak solely of class size or pupil-teacher rauo is to speak of more of the 
same”. In the first place, there are not enough teachers to make significant large seme 
reductions in class size. We must find ways to rise above ”more of the same and find 
creative solutions for greater productivity by professional teachers and a correspondmgly 
greater sense of fulfiUment and job satisfaction by urban teachers. New technologies, 
including information retrieval, computer-assisted Instruction, independent leanilng, 
small- apd lar«^e-grouD team teaching, closed circuit television, together with judicious 
use of para-professional personnel and volunteers, are resources which we must con- 
sider If we are able to elevate teachers to roles of wider Influence and effectiveness 
throu^ these organizational inventions, the corresponding gains should flow to increased 
salaries. These inventions and their uses, furthermore, must derive from teachers them- 
selves as elements of professional progress, if the measures are to be effective. 

Educators are prone to segment the total picture of education. We speak of general 
education, vocational education, terminal education, academic education and so on. In 
skills centered education, we talk of industrial arts, home economics, business eaucaaon, 
distributive education, trade and industrial education and agricultural education. En^ 
claims that it has a body of knowledge to impart. So-- of t*. ’ 

overlap. Too often we find ourselves in corny v. m and prestige, 

and laboratories are not new to our schools. They have been with us in some form since 
colonial da\T 3 . Skill-centered education, that is, preparing people for specific occupations^ 
was a growing phenomenon until World mr : when a traumatic experience hit our public 
schools. In 1917, the Smith-Hughes Act was passed to set up a sub-system of education 
within the general structure of pubbe education. The act provided for generous subslmes 
to be provided to classes iiich rtset certain specifications and were taught by teachers 
with rather definite credentials. Neither the specifications for the classes nor the certi- 
fication requirements for he teacaers fit the general pattern in effect for sch^^^^^^^ 
was jxpected that the classes that existed prior to 1917 would wither and die, but they 
did not. Instead, the objectiveM • ere rewritten in terms of general education, and the 
clasBes and programs contnued. effect, we had vocational education occurring on two 
fronts - in the sub-system ^sidize^i by the Smith-Hughes legislation and under tue guise 
of general education in the “iralnstream” o-: education. ... ^ 

Although the terms used to justify industrial arts education were stated m terms of 
jreiieral education, in many cases skill was the most important objective. Tnis is 
borne out in the recent study conducted by the US Office of Education on the status of 
industrial arts educatioa* where the overwhelming majority of principals and schwl 
administrators poUed justified the existence of industrial arts in their program of studies 
in terms of skill as its mat: objective, and even a majority of the teachers responded 

to the uestlonnaire in a like manner. , , 

The Vocational Education Act of 1963 removed the onerous restrictions set up by me 
Smith- Hurfies Act, thereby iMObling vocational education to take its rightful place in the 
“mainstream” of public education. By tradition, vocational education had be(»me so 
firmly entrenched and the hierarchy (which had grown up with vocational education) so 
wrote the plans that littie effect wa>; noticed in changing the direction 
cation in the United States. Leglslatten is now before Congress which will 

Ize the administration of votattfonal education - which will even force state depar^ents 

of education and local boards of edacation to take a new view of vocational educatton and 
include it as pa- ' of the "mainstream”. It is time to merge diese two forces, mat is, 
industrial arts a..u vocational education, into one and to provide a continut^. 

T'aere are three unique funedeas which can best be performed by industrial airm as 

we know it in our school system There is the guidance function- that is, providing 
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< 5 ri'dents with a knowledge of the working world so that he can learn more about himself, 

HI a likes his dislikes, what he is good at, what he is not so good at and the requirements 
of Industry so that he can more intelligently make vocational decisions when the time 
An IssS^tial ingredient which is lacking today must be built into the Program. 
?hTre*are ever-increasing numbers of occupations which are not now considered within 
sohPT-P of industrial arts. 1 refer to those skills and occupaaons normally thought 
m be^under the iurladlctlon of home economics and business education. We must be as- 
oa an studenm w^^^ be exposed to all areas covering those occupations usually 

?„“clude?tn male “ toLlpUnar Parhaps teams co„,d be eat up m assure this very 

Important f^c^om ^ unique opportunity for students to gain e^erlence with tlie 

.killl thS h^e ^earnld tn other classes. Children learn best with concrete experl- 

Incis; mo s^^^^ abstracts. One 

whif'h can be offered in industrial arts laboratories is to provide concrete experi 
ences m stolen^ wSS wll? enable them to resolve the abstracts that they have gained 

hichlv desirable to provide opportunities to students to supplement 
their requfrec? program S XuSs with elective p?ograms which will dovetail with the 
mev h?ve Jet for Aemselves. I refer here to the pre- engineering student who is 
fJ^mwrnl^ai? academiJ program and who would benefit from an industrial arts program 
S SSSig ATsm^mcJtrn^^ In drafting might benefit from ^ industrial arts 

proS^am In machine shop, and, conversely, the vocational machine shop student would 

a sriident to be -ther trained on the Job or by industry. Actually, less Am 

of Ac companle m Ae US, employing less Aan 30 percent befeSe 

ing programs, and even Aese generally Insist on a certain level of vocational skiU betor 

shJrt“ o‘S’‘aoilety demands a new type of school system - a failure-proof school 
whi-e studenm of all sizes, colors and shapes wiU be accepted and provided 

mvrtadl of flroroartves through which they may progress and move to higher educe- 
witn mynauH ui. ttiLCi*iau.v = indntinrini AT-ts and oAer skill-centered explora- 

fo^ prJS^ Jms^'^rngJA^ vocattoAal education, must provide a con^uum of training 

Sius®^>erform one of Ae most Important functions of Ae modem day urbM schc^l. 

rue XomSTof "r chMgA^ socletTpresenA us wiA 

we consider that special «™Phaa‘a tn,^' 

groups challenge 

oppor^m,itly if Pr“?Sfte“ Mied Macedonian ban^t 

••miefirfi" was too short for tne bed assigned him, tie was put on a cuiu 

strTmhfd ™tll ^ f“ rrorthe'' other hand, the ■•guest" was too taU tor his bed. Pro- 

crustes^wo^d many of our schools have acted in tte same way 

m leaA The problem is large; Aere is much to be done, but Ae resources are 
S?at. oui ihlldrS a?rtS. valuable ro Waste. This wUl happen unless we are to accom- 
modate Aeir needs as Aey appear. 

Or. Ki.hkuno. I. Awb.on. Svp.rin..r«l.nt (or OccupoHonal orrf Voco.lonol Education In (h. Pm.bursh 
(Pa.) public schools. 
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EDUCATIONAL MALNUTRITION 



Howard F. Nelson 
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The philosophical problems of industrial arts and, more specifically, industrial arts 
teacher education have become vastly complicated by and inextricably interwoven with 
the rapidity and explosive ingredients of social and technological change. We have ivc 
through an^ra in which free public education has been extended upward and outward until 
fSmpassaVnearly every American boy andglrl. Never before in Metory has a ma^r 
nation ever provided so much for so many. Not only have we made it available, but also 
we have insisted through legal decisions that what we have provided is good for all Amer- 

lean Qf decisions have been made without having clearly 

decided where we ought to go. In many cases, these decisions have led 

that we ought to build more and bigger schools in which to keep more and more youngsters 

mnver aCugh we are not quite certain what should be accomplished in the process. 

BasicXrour present philosophy stands firmly rooted in 
Mpreme- that -hey Le more important than the State or society. And thus, our responsi- 
T . is one of developing each individual to his fullest possible potential so that he may 
take his rightful place in society as an effective participant and producer. niffrar- 

Acceptance of this concept forces us also to accept the principle of individual differ- 
ences among youth. And if we accept individual differences, vve must also |^eject any 
reiSdency to expect conformity in the educational attainments and developmental levels of 
youth The fact of individual differences assumes that youth must share in the responsi- 
Wlity’ for their own development and behavior and that these kinds of developments occur 
fn ^eracthDn with peer groups. In practice, any good teacher will tell you that when you 
exploit all the unique capabilities of youth, you thereby make the task of teaching more 

complicate this whole educational process by introducing the plethora of ex- 
pressed needs and interests of youth. Remembt ■=;ome students wanted sho^d go on 
into post-secondary education, some want but shoulu not, some want not but should, some 
want not and should not and the rest don't really care one way the o*er. 

Add to this educational cauldron the important ingredient of general versus specialized 
education- the first of which assumes responsibility for developing the happy citizen 
and *e second of which assumes the development of the g^d producer and worker. 

This is an overly simplified, incomplete description of the educational arena in which 
some of us find ourselves today. At this point I might have proceeded directly into a dis- 
cussion of the major problem Leas about which I feel Council members ought to be con- 
cerned Were 1 to do this, I would be addressing myself to the cozy, comfortable and 
uncomplicated educational environment of the typical suburban school, the e^erinrienta 
laboratory school or the otherwise limited- enrollment, financially-advantaged establish- 
mSC sCSoL This describes the relatively mtperturbed environment for which most of 

the current curriculum projects have been designed. 

Don’t misunderstand me: most of these projects are excellent developments which 

demonstrate clear, ingenious thinking and c-reat imagination on the part of *e originarors. 
However these new approaches to the study of modem industrial ^nd technological develop 
ment are admirably suited only for the select clientele from the lab 

age suburban or otherwisefinaLially independent schools, but they won t work elsewhere- 

'X\"one‘"o**LeTeTp?IS'sals would a minute if 

?^dS^OT Introduce a third proposal in a high school situated three miles 

south of this meeting place, and the students would throw both the originator and the 
Lo^ct ouVthe front entrance. Why is this true? It’s very simple; in our search ^ 
Lspectability, we have made industrial arts completely “ivory tower in its orientation, 
and consequently, in its curriculum thinking and development processes. 

’ SrSErSeLte a few moments to review further some of the major thrusts of our 
memtership over the last fifteen years. My memory serves me ve^ well as I rec^ 
how teacher education became completely inebriated with the strong drink of the math- 
sLence-industrial arts kick. What happened at the time? In order to accommodate our 
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rhnr indnstrial arts should be one vehicle for learning more science and matli 
c“S wVe^^ded n.any uSqu. features and substituted artificial exercises ta our 

'’“■'^Then we s£ed u„ briefly only to Imbibe °* *e teady 

While under its influence, our major concern was f^JroJe 

ences in such a way as ^ address at the Pittsburgh 
and delivered rny now-infamous TomDs tones oi v-reativ > 

conventioji.in adventure into creativity came the present ivory tower curriculuni 

\ Sav^'^eTcoilTbe^^ "a" e "ceJenT som^aYstudYes^P^ in nf s^^^nse 

meet the original ‘challenge of further. - 

?‘"rhis°vlr‘^ Drocls“s creared ^monstrous chasm between ourselves and ^eat numbers 
S y^Sts peV'whom we tot completely Ignored. The gap separating the two groups 

SenIv7t““nV "''-/'d 

we discover that we have created inner c^^sc^^^^ ha^fufled 

'/°Se*!Crb™° ™f e°xoiuI =hV -hoo>= which are now flUed 

*nac^^ ^th a Sfncentrated student population which deserves our understanding and 
to capacity mth a Mncentra^te^^^^ ^ ’envision. These kids are different from any you 

v^nwn Manv are bright reluctant learners who have grown up that way through an 
have known. Many are orign , „Hnrarion Thev suffer from educa.k nal malnutrition 

from a"?^der-exposure to 

from disadvantaged homes and environments, kids with mixed-up begiimings. 

SSiraircomT1ro“U"“ 

to do to help ® reallv. Respect, understanding, a chance, an 

*plfor^/tn? adSed » me Lult world of work in which a stable Job is the badge 

Toum “;erevor you ^em^are ^“mg ou”5 

eSuc‘a”oV no"' necessa?Uy produced by mure compulsory at^^^^^^ 

expect *at relevant education ml^t t««exp^^^^^^ Sue "ih ^’ w^h wh™ 

And so for this Council meenng advantaged establlsh- 

SI'KL'ause Ifl ?ee me picture niw, me old, comfortable educational arena just '•ain t 

ierhS'Sn'y'm'lrd of mis audience comes from towns smaU c^es well 

fron. me major population «"t«s ahd mt^ assj^^ 
sou< iant about the concerns which 1 have been voicing. Howevc 

may plead non-involvement. reallv aren’t affected by these newly identified 

i SSTm ° am»ve an ^fcWl bairlers; and mird, we are going to educate everyone who can 

I ’’n'u“SiS"Sn"d“ irm^e""Sl^.tme first gal, except^erh^s 
f and will do everything within our power to bring about time. 

i Now' S '^me up'^nTt^'S^lay^Sml groun^dwork for the remainder of my talk. 
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What has bf;en the posture c£ members of this Council on some of the issues? 

About five years ago, one of our outstanding teacher educators wrote an article about 
the potential, pre- vocational values of selected industrial arts offerings. He recognized 
at the time that many youth were not going on to post- secondary education, but rather 
directly into work, and that someone had to give them a reasonable amount of pre- 
vocatlonal preparation. He expressed the view that industrial arts should do this because 
there simply were insufficient other programs to perform the service. That teacher 
educator was literally crucified from within and without industrial arti: for daring to 
reach this conclusion. I want you to know today, that 1 took his side at the time in this 
organization and also within other groups. I still share his views. 

A year or two later, when I served as your program chairman, I was thoroughly 
castigated by telephone for giving our Council program to the NAITE publication commit- 
tee to appear as a pre -convention tear-out of that Journal, 

I was severely criticized for giving a program about industrial arts teacher educa- 
tion to the publication assumed to be primarily concerned with vocational teacher educa- 
tion. Even though many of us hold memberships in both organizations, I was accused of 
“compromising" industrial arts by this action. Well, excuse me for what I am about to 
say -- just how damn silly, sterile and spurious can we get and still stay in business? 1 
think we are long overdue for a reassessment of our position on some of these matters. 

It strikes me that the name of the game is unimportant, be it pre- vocational, occupa- 
tional or industrial arts education. What is really important is to remember the boys and 
girls and keep their educational needs foremost in our thoughts. 

Twenty years ago, the objectives of Industrial arts made reference to certain pre- 
vocational values of the subject. At this point in 1968, I sincerely believe that we ought 
to climb down from our ivory towers to re-examine our basic objectives and ascertain 
whether there is educational work of pre— vocational nature which needs doing now. With 
about sixty percent of the average high school population falling in the category of the 
non-college-bound group, someone has to help them bridge the gap between school and 
the world of work if they are ever to become happy, useful, self-sufficient and productive 
citizens. 1 believe Industrial arts has a responsibility in this situation. I believe we have 

to stand up and be counted. .... ^ i 

I recommend hers and now that Council members take the initiative and give leader- 
ship to the preparation of a new breed of industrial arts teachers who are competent to 
conduct pre-vocatlonal or occupational education. 1 want a new brand of preparation 
which incorporates iiie study of a heavy component of relevant specialized education, plus 
many of the proven elements from our present programs. The student himself must have 
had diversified work experience of considerable depth and consequence, and if he doesn’t, 
we must arrange for him to get it. 

I envision a program which recognizes individual differences among teachers and 
makes provision for internal flexibility in requirements to enable the teacher educator 
to adjust the work to meet the individual's future needs and objectives. 1 want a program 
which depends upon demonstrated competence rather than upon courses and credits for 
graduation and certification. Such a program will necessitate intensive observation and 
practice teaching in an inner city school to minimize the educational shock encountered by 
the uninitiated. And 1 see the need for better motivating procedures to excite and chal- 
lenge capable persons to serve these critical instructional needs. 

Since 1 have been stepping on the sacred corns of industrial arts throughout ^is talk, 
I might as well go all out. I’m not a contestant in a popularity contest today. 

In the broadened educational arena which now includes the inner city schools, what 
should be the role of the ACIATE members and how should they function in the prepara- 
tion of future Industrial arts teachers? 

In a partial answer to this question, let me raise some specific questions which 1 
will answer, and thus, express my personal convictions and, perhaps, biases: 

(1) Should we become involved with the national commitment to educate everybody 
who can profit from formal instruction? 1 say. Yes. 

(2) Should we come down out of the ivory tower and begin to face up to the critical 
instructional problems of 1968? And 1 say. Yes. 

(3) Sho’jld we Inaugurate an official dialogue with vocational educators concerning 
these new educational challenges? 1 say. Yes. 

(4) Should we reassess our objectives and our current position with respect to general 
versus specialized education? 1 say. Yes. 

(5) Should Council members generate more and better programs designed to develop 



competence among graduates for the conduct of pre- vocational or occupational edu- 

aomln members give leadership to the development of a new brand of 
SrSum tSter sSSed to the needs of youth from the inner city schools, and, 
incidentally, for a great number of students from the establishment schools? 1 s y, 

X^^qhouM we consider calling our present junior high school progranis industr^l 
irts^ our senior high school programs pre-vocational or occupational education an 

Sllrmcftion of 5»esr^^^^^ clearly lies within the Province 

of adu^Sonaf rardarr It remSns to”ba 

make the provisions and “rme* to'^eduLtioMl malnutrition 

Without delineating our goals. Shall we contribute xurcnux to co octux 

even^ I wish we might be guided by James T^urber. who has told us 

advanmgg: g^|^}^gf - gr ^gg^-rlcah Connell on Industrial Arts Teacher Education. 

IS 

work which must be done. Thank you. 



Dr. Nelson is 



Chairman for Industrial Education, University of Minnesota, Minneapolis. 
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CURRICULUM CONCEPTS FOR 
FUTURE TEACHER EDUCATION 

Jerome Moss, Jr, 

To dream about the future is fascinating; to think seriously about it is sobering; to 
reveal your predictions to colleagues is a folly that can turn out to be a nightmare. Never- 
theless, it is important that each of us take time to look through his own colored, dusty and 
frequently cracked crystal ball in order to prepare for change. Teacher education, which 
should be the fountainhead of educational change, is too often its drainage ditch. 

No one told me just how far to try to look into the future. For a while I considered 
the idea of attempting to describe the implications for teacher education of a social en- 
vironment in which very few people have to work at goods production, where formal educa- 
tion is no longer a phase of life but a way of life, and in which the home is the primary 
learning center. Another possibility, perhaps a little less futuristic, is to envision edu- 
cational cities or "youth quarters" strategically located within our megalopoli, wherein 
youth can fully integrate living and learning on a twenty-four hour schedule as a realistic 
introduction to ndult society. Finally, I briefly considered assuming the availability of 
"enzyme-assisted instruction, protein memory consolidators (and) antibiotic memory 
repellers".(l) Although the implications of controlling the chemical elixir of intelligence 
and motivation are intoxicating, as was the idea of exchanging the teacher’s shop coat for 
a pharmacist’s jacket, I decided not to presume that we were ready to needle people 

to do better - literally, as well as figuratively. 

Consequently, even though it might be less fun and a lot more compromising, ^ 
future of which 1 will speak is just about ten short years hence. Most adults will still be 
working for a living, communities will still have school buildings, and the educational 
psychologist, rather than the educational neurophysiologist, will still be calling the peda- 
gogical "shots”. . , 

It is notposslble to discuss the cOTitent of a specific teacher education program without 
some prior consideration of the role of the comparable program in the public school. 
Therefore, I did spend considerable time thinking about education in general, and what we 
now call industrial arts in particular, in order to set the educational stage and the role of 
the teacher-players we are to prepare. Since our teacher education programs are also 
greatly influenced by the teacher education models generally in vogue, these too had to be 
forecast. Thus, my description of our future teacher education program is based upon a 
hierarchy of prerequisite assumptions, which are themselves the products of perceived 
trends interacting with Insidious biases. So that you won’t be asked to accept the brato- 
chUd without sharing any of the Joys of conception, a selected list of my suppositions wiU 

^ Throughout, this presentation is long on generalizations and short on details; I would 
like to imply that this is due to severe time limitations, and to suggest that I was impelled 
by good pedagogy in order to stimulate you to fill in the details. The real reason, of 

course, is my own myopia. ■, u a. 

Here, then, are seven assumptions about education in the years immediately aneaa; 
each has implications for the role of industrial arts and for the preparation of instructional 

^^^^Flrstl a combination of social pressure, economic circumstance and more relevant 
curricula will serve to speed the development of post-secondary school facilities and to 

motivate most youth to take advantage of diem. 

Second, educatiOT wiU be increasingly articulated with work and leisure throughout 
life. Even during die elementary and secondary school years, die total community re- 
sources will be more fully utilized to provide planned learning experiences. 
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Third, the discipline orientaUon of curriculuni developrnent will yield to a coor^nated 

(if not integrated) interdisciplinary approach. 

providing more functional knowledge through emphasis on relationships between inform 

tion and applications to human affairs. ... ^ ^ ^ 

FourSi. advances in instructional technology and administrative techniques, e.g., 
anolication of multi-media presentation and response modes to tutorial and dialogue sys- 
tems of computer-assisted instruction, the non-graded school, ® 

will permit a high degree of automated, individualized instruction. Teachers will have at 
^hSr*^ disposal a large repertory of materials from which suitable learning packages can 
be selected for each student; a variety of devices will be available for appropriate 
entatlon; and die learning outcomes will be electronically evaluated in terms oi prescr 

Fifth, the development of curricula and curriculum materials will .no lonpr be prin- 
cipally a local or even a state function. The major producers will be private industry and 

^^^^sUdT,1free^from^5SroWne of dispensing i^^^ will be able to infuse 

the means of education with the humanistic values that we have hitherto wistfully espoused 
fn SMng the ends of education. The affective and conative outcomes - compassion, 
sensitivity, stability, self-determination, etc. - will become the realms of immedia , 

critical attention and concern of all teachers. j 

Seventh, and finally, revised Instructional and other specialized tasks will demand 

differentiated teacher roles. Teams of teachers, each consisting of 

^ levels of competencies as weU as kinds of subject-i^tter backpounds, ^P^ 
^udents through stages of educational development. The team also makes it possible to 
recognize salary differentials among Instructional personnel based upon required com- 
petenSes, and it wUl permit appropriate utilization of part-time and temporary, as well 

‘"^Ar^du'^SS^a^'rm^^ we will stop trying to build fences aro^d sh^y dis- 

ciplinary clS. oS“concem for maximizing the total functional contributions ot educa- 
tiS ^^£l fo^ ^ to blur sharp distinctions, to break down unnecessary barriers among 
XT Jrkcticll betwSn them and vocational education. We will c^peratively 

plan for and provide a continuum of occupationally-oriented education throughout the ele- 

"'^^This cuSicSum-*^cS^\t occupational education for the moment -will be an activity 

program involving first-hand experiences in real or siniulated work situations ^ 

tog^e fuU-ran|e of occupational fields. It will be perceived by aU educa^s as *e 

vehicle for coordinating most of the formal educational experiences of youth. ^ 

and physical sciences, the languages and arts, will all be made more relevpt to the sw- 

dent's concerns by illustrating their occupational J®/® 

be made more meaningful to students when opportunities are provided to 

nological, sociological and esthetic concepts in placed 

Against a backdrop of increasingly individualized, automated and Mghly- verbalized 

leanuS^odes, occupational education will offer special opportunities 

of Imdints to utilize Son-verbal learning aptitudes and to e:^ress 

forms of creative problem-solving abilities in real and simulated work situati * 

In general, with increasing student social and intellectual development, the occupa- 
Uona? IS^rlcia J % provide® an opportunity for a graduai In 

occupational content and greater occupational specialization. At . 

wldljln *relementary schSol, for example, the primary role of the curriculum vtiU be to 
faciUtate learning the content of other subject areas, to begin to shape appropriate work 

and to create occupational awareness, ^t educational developm^^^^^ 
levels in the secondary school, these same purposes will be continued. 1 , 

ever eTOeri^ee“will be selected from the entire occupational spectrum to sequent gU 
vouth vtidi a representative variety of occupations and their technical, psychological and 
^ocSlom?aT S?irements, and m help sfudents relam this 

«^ncenm and the vocational decision-making process. Of course, became of differences 
in learning styles and vocational objectives, students will be provided with varying amounm 
Sid ^Slc l^ds of occupational education experiences. At the post-high school level, 
“ntSt f^ oSiTational education will be chosen primarily to develop special vocational 
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instructional personnel will become members of working K.'ams. Teams wi i prescribe 
and “orchestrate” learning experiences, to take place both inside and outside of the school 
building- they will assess individual progress and diagnose learning problems; tliey will 
act as catalysts for small group and individual creativity; and most importantly, they 
will help to develop mentally healthy, self-determining human beings. In order to pre- 
pare teachers for these tasks, teacher education institutions will probably change their 

programs ii'. the following general ways: , i. ^ 

First there will be an articulated blending of the pre- and in-service phases of 
teacher development. This will come about through partnership arrangements between 
teacher preparation institutions, school systems and other community educational agen- 
cies The longer interface among these agencies will be facilitated by Joint appointments 
of clinical professors, and, in turn, will permit a wide variety of practical experiences 
for prospective and new teachers, and provide a means for continuous interchange of in- 
novative ideas and practices. ri 

Second, the coordination of subject matter in the public school will be reflected in 
teacher education programs. Prospective teachers will learn to work in instructional 
leams and with a wide ranje of community youth agencies. Teachers will learn to relate 
their subject matter specialties to other disciplines and to apply them to problems and 

practices which are meaningful to youth. . , ^r ^ 

Third, there will be an emphasic on helping teachers to build mature self-concepts 
and a sensitivity to the needs and values of others. They will also be equipped with tools 
and techniques helpful in developing similar maturity and perspectives in their future 
students. We will eventually be selecting teachers for teams and assigning teams to 
student groups oji the basis (among others) of compatible personality patterns, ^ 

Fourth, teacher education programs will be designed to perfect sequennally the 
hierarchy of competencies required by most of the roles within the instructional team. 
For die most pan, assistant and/or associate teachers will become staff teachers, who, 
in turn, may become master teachers. On the other hand, non-instructlonal technicians 
and clerks on the team, as well as members of the call staff (like clinical and social 
psychologists, artists and artisans), who serve at the team's request, will be prepared 
in a variety of other programs. Educational specialists in school management, researcn, 
curriculum development, diffusion, instructional technology, school psychology, counsel- 
ing, etc., will also be needed, and will be trained in separate programs offered by teacher 
training institutions, often in cooperation with the private education industry. 

Finally, unionization and the percent of minority group representation in teaching 
will grow rapidly. Teachers will gain increased control over aU aspects of educational 
policy and practice. This power could represent a potential obstacle to change imless 
the professionalization of teachers incorporates flexible skills, amenability to change, 
and a personal value system oriented to public service. ^ .j 

And finally to our own teacher education program(2). The confluence of implications 
from anticipated changes in education as a whole, in industrial arts, and in general modes 
of teacher education makes it possible to estimate the characteristics of a future occu- 
pational teacher education curriculum. The prediction of teacher role and tasks has made 
it possible to infer required toacher competencies, which, then, permits hypothesizing a 
teacher education curriculum - the means by which competencies can be efficiently ac- 

^ The teacher education curriculum to be presented in this paper is limited. It is 
restricted, first, to the preparation of assistant or associate teachers who are specialists 
in occupational education on instructional teams in elementary, secondary and^st- 
secondary schools; the preparation of non-instryctional personnel, as well as staff and 
master teachers, is not covered. The scope of the description is also limited to major 
organizational characteristics, some attention tc methodology and a survey of content; 
other facets of curriculum, such as facilities and staff, are completely ignored. 

The total curriculum will be composed of blocks, each block to be further divided 
into smaller unit modules of instructional content. There will be a sufficient numt«r of 
appropriate modules available to prepare a completely Inexperienced higli school graduate 
fc »* any legitimate occupational education instructional role he desires to fill. Unit modules 
art the elements of each student’s program. Tests will be available to measure the entry 
level competencies of students, in terms of unit modules- and other learning characteris- 
tics, and computers will then assemble individual programs of study - comb.-nations of 
unit modules - designed to prepare students efficienUy for specific instructional roles. 
We will develop a classification system of individual difference variables and their inter- 
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numter of occupational education instructional roles required by teaching teams at vari 
Sr^evels orsTudent educa^^^^ development within elementary, secondary and post- 

secondary s^o^ls.^^ toe total curriculum array of blocks might generally be described 

“tPf'hnirmes of occuoational education"; it would include the methods and content pe- 
as techniques the emphasis will no longer be on teacher 

Will be formed to include topics dealing with the theory and techniques of (a) indi /idu^ 
TnH crroun counseline ^b) the acquisition and dissemination of occupational information, 
?cf coorLS! (-) S 5 °up dynamics, (f) discussion lea tong. 

role playing, (h) sensitivity training and other ‘ ‘laboratory methods, (i) ^cial * 

n? laborat(Sy/shop managernem and (k) enhancing creative problern-solving. P^°®" 

ara®preparing to Wk with disadvantaged students wiU also require 

‘"“Tetrg“ai"swmte~^^^^^^ 

w^n Macace teachm small peer learner groups; immediate evaluation systems 
to "JimtoitS interactions will be employed; P-i°ds of pa^ti^^^^^^ 

observation in various school and community agencies will be used for 
Hnn uoner division students will join the staff as team members for instructing lower 
d?visioS stuSts^^^^^^^ students will act as teaching assistants in a succession 

fnsttulSl en^^onments with students from different cultural backgrounds. The 

fmpS onTlctog practically will undoubtedly increase the 

rorr1“t1/“lffocWlf 

wor And occupations. Unit modules wiU be composed o( content from 

oev industrial psychology, economics, labor economics, industrial relations, marketing 
and*distribution, business management, the histoiry of technology, • pHnmHnn’’ 

“ ^ffourth set of blocks contained within the “technl^es 

fnStl^n I'ev'^and using school teclUtlee to *e^ 

nracticea of categories of occupational families. It is in this basic block, incidentoUy, 

torn students wilf receive their initial introduction to the teachtog ^ 

at the foundation level will also use school laboratories to provide for possible recy^ng 

wi^ HeTo^^ order to secure 

X hin-v of indenendent studv and advanced technical units will be available for ® third 
fevS o^toActorocctAS s“ cialisatlon. Visits, films, seminars wl* caU sm«, em. 
wm be en^Sd throughout *e three levels to supplement the prospective teacher s 

role in which the student expects to engage, and the occupational p 

■ "problems of edurational practice." One very large block in 
! mtSJSe content from educational psychology, and 

^ °h ‘lor'^f ta^wZ”^er^n^:“n S b7ocrwljftS?im°Sca on the hlAry 
j pUKpl^ ^SoS a^conomics of education. >^dbl<^U rover org^^ 

with the nature of available instructional devices and technique , P ®P 
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us« them properly in evaluating, diagnosing and prescribing for student learning. 

The final segment of blocks ir the curriculum is commonly know-n as “general edu- 
cation", at least as interpreted for its valu(J in education. Blocks will be available In 
mathematics, the physical sciences, the social sciences (including cultural anthropolo^ 
and economics), the humanities (including history), communications (written and oral) 

and the arts. ^ jj ,, 

As individual students are scheduled into the same unit modules, they will ordinarily 
be organized into learning teams of from two to eight persons. Small group activity, both 
in the laboratory and in discussion, will be the mode. Flexible scheduling procedures, 
however, will make time available for individuals to utilize computer-assisted instruc- 
tion, tutorials, independent study, etc. It will also permit medium-sized groups to meet 
in departmental seminars in order to discuss the interrelationships among their in-schocl 
and out-of-school experiences, and among the various blocks of work in which they are 
engaged. Service blocks for students in other educational fields, and frequent inter- 
departmental seminars, will also make possible the exploration of relationships among 
various subject-matter areas, and the development of ideas for their coordination. 

In closing, let it be understood that I do not believe that I have introduced you to any 
new ideas. At best, I may have helped to organize, those you have already had, heard or 
read into one, hopefully logical, pattern. But after all, I have attempted to describe our 
program as it should be only ten years from now. If I am right, it’s about time some 
pioneers were actually starting programs like iti 

FOOTNOTES 

1. Kretch, David, “The Chemistry of Learning", Saturday Review , January 20, 1968, 

pp. 48-50, 68. _ _ _ , 

2 A number of ideas expressed in this section were orlgh'ially contributed by Dr. Robert 

Randleman and my other colleagues in the Department of Industrial Education at , 
the University of Minnesota. 

Mr. Moss is Professor of Industriol Education at the University of Minnesota, Minneapolis. 
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THE DEVELOPMENTAL APPROACH 

Jarvis H. Baillargeon I 

* / 

The developmental approach is an attemptto structure a portion of the realm of tech- | 
nology into a package that can be used in the classroom. I think it is imjKjrtent for the | 
emotional well-being of the teacher that he have the security of a strong philosophical ; 
approach into which all levels of industrial arts education can interrelate, as well as . 
having a usable package of instruction. 

This approach centers on people, on their sociological needs and on their psycno- ^ 
logical needs; without satisfaction of these needs, we cannot function effectively. 

There is need for the identification of a simple and a specific goal. The goal l^en- | 
tified here is a single goal for the entire discipline of industrial arts education. A goal of j 
technological adaptability relates equally to urban, suburban and rural population needs. ; 
Technological adaptability opens the doors at all ability levels. Technological adapja^i0 
provides focus for the general objectives of industrial arts education as we now know 
them. Technological adaptability can be a standard for basic industrial arts education 
for the years ahead. 
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We should consider Bloom’s educational taxonomy and its relationship to our o^ 

rsiVi" 

S.ffirr .s2M»sr.2 s t£rssT,is^-'ssf!rf 

emphasis upon “haads on” activity, actual physical involvement with tools and materials. 
These three domains have curricular meaning for us. 

There are levels in our endeavors, lhave chosen five that seem to apply most directly 
to organization of tha schoola in New York: (1) The P^nta^^lnvel which 

to me m^iicx g, levels K-4; (2) intermediate grades, 5 and 6; (3) early 

I have arbitrarily set at grades, 9-12 and (5) continuing, post-high- 
secondary grades, 7 and S, i, ) v.PfTinninCT wirh the Nature of Work in 

?„rrootS Ekaminatipn of Mate^ 

gaSl^dTorceato to^ Orientation tp jnduga: in the aecondary 

gradRs and Extension of Abilities for continuing education. ^vork Instruc- 

^ There is a need for an awareness by young children of the imture work, instr^ 
tion woid involve classroom discussions, field trips, instructional media, all wi^ an 
.nSroeoDle in their roles as workers, and primarily upon service for the 
protei ofTdus^! For primary grades, clasaroom activities would provide an aware- 

"°°°InteraeS'ate°^ades,*gradS°5 and 6. are now appearing as initial grades in *e midcUo 
arhnnl Here activity can begin in a shop/laboratory with attention given to the introductio 

fkY rooi*« ^ very group-oriented and achieve great satisfaction in 

S^orSg as memters S gro% projeSsrsharing in the satisfaction as part of a group. 

r» ^ Pinnapr flr Cnlumbla stated years ago that man’s endeavors related to food, 
inrh?n<; Shelter ^ShSt^r '(construction) is a field which should receive attention in 
Gr^i. The buildings in which we live and work, from frames to domes, should be part 

of a is a fourth major category of man’s endeavors without 

material gjxjcte.^ 7 and 8, the focus is upon die examination ^ 

materials and forces. Primarily it involves a general shop for grade 7 including woo^, 
TastiS draS^d line production, and a differently equipped shop for 

grades involving the activities of metals, graphic arts. 

® ^Tlie secondiry level would present an orientation to indusDT. consisting 

hrthf production technology and 

grapMcs^tectaolo^^^^ two of the elements. Domains and Levels^ w^ch I believe are in- 
volv^ in Industrial arts education. Now let us consider the third, the Funcflon a comm n 

” {Tat'^Sed m*isX?rnumber of functions which seem to be common throu^out all 

phases Of" mdu“^^^^ (D 

O) industrial organization. (4) 

"oc'lSonkl^’ Thaan« weiSS. It U fet 'Sterred that each the ten 

ana ten oercent of something. It simply means that these are common functions ^at 

aon and « course 

o?ioU^e, that oudinee 2,000 minutes of instructioni Draw up a 
l/st rf^^on^^undred 20-minute lesson presentations that includes some of each of th 
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functions I outlined, and you will have a good course of study without exceeding a reason- 

1 think we are in trouble with our ideals. We have a problem of identification for 
our teachers. We need acceptance as a discipline; we need to emphasize our mission and 
our goal. We know that performance is only possible by doing, and if we are to improve 
the performance of our citizens, we must improve the “doing ’ within our courses. The 
acquisition of theoretical knowledge alone will not meet the demands of our culture. Book 
learners who cannot perform are culturally impaired. The study of technology is not an 
historical exercise; it is participation in the most important realm of human Imowledge. 
After a student has been involved in our discipline, his adaptability will make him a more 
productive and adjustable human being, 

Mr. Baillargeon is on Associate with the Bureau of Industrial Education of the New York State Education 
Department, Albany. 



EVALUATING CURRICULUM INNOVATIONS 

Robert E. Blum 

Today education is facing the challenge of many new pressures. Many group<? are 
demanding a greater share of the educational decision-making responsibility on locwl, 
state and national levels, and education has grown to a point where giant corporations 
are cxmsidering the advisability of entering the education business. In addition to large 
corporations, many smaller enterprises are being est-blished ^ 

educational products. These endeavors are being referred ;o as the knowledge indust:^ . 
The products and services provided by the knowledge industry vary widely, from elec- 
tronic equipment to testing services to program planning. The flow of equipment, mate- 
rials and services from the knowledge industry is increasing at a rapid rate. ^ 

To date the effect of the knowledge industry upon industrial arts has been minimal. 
We have be*en exposed primarily to the promotional efforts of textbook conipanies and 
equipment and materials suppliers, and their efforts have been primarily toward a gradual 
change in their offerings. The fact that we have been sheltered to a great extent from 
the effects of the laiowledge industry wiU not hold true in years to come. Educators, as 
weJl as other public officials, are becoming more aware of the great need to mclude 
technological education in the school program. Industrial technology must become an 
important part of that education. Individuals in decision-making positions are also realiz- 
ing that most current industrial arts programs are falling far short of providing our young 
citizens vrith an adequate understanding of industrial technology. Industrial arts pro- 
grams are not doing all that is possible to aid individuals in understanding, fitting into 

and coping with our complex industrial society. 

Even though programs are included under many different names, such as occupations, 
vocational, technical and industrial arts, the total amount of public and private fimda avail- 
able for innovative and improvement purposes in the field of industrial tectoology is 
rapidly increasing. Those who grant such funds expect changes in existing school pro- 
grams. The amount of change varies from upgrading the curriculum in a single sch^l 
to establishing totally new programs with the potential for widespread adoption or 
tion. 1 am not here to tell you that large development projects are the only wort^hile 
efforts nor would I tell you that only locally developed innovations are meanin^ul m 
^erms of local goals. 1 believe that development efforts at all levels are valuable and may 
be useful in improving your programs. I am here to suggest that :^u, the industrial arts 
supervisors, are in a position to seek information about all innovations in the field ot in- 
dustrial arts and to evaluate them in terms of the needs of your school district. In tact, 
I believe that you are obligated to become aware of all innovative efforts in our field ^d 
to utilize every available idea or instructional material in developing the best possinie 

industrial arts program for your schools, , 

Today I will present a model for identifying, trying and evaluating curriculim inno- 
vations in the field of industrial arts. At the same time, 1 wiU present a few ideas on 
two crucial concerns: (1) when to try curriculum innovations and (2) some criteria to ne 
utilized in measuring their success. 



88 



o 

ERIC 



A trnnd deal of research is being conducted in the area of the change process in eda- 
® ResuMnf fr?m are many models of the change process and one 

Jel sCIn ^Figire developed at The Ohio State University by Cuba and 
SaJk af places th^ responsibility for development diffusion 

^atyim tr^mg and evaluating curriculum Innovations upon local 
a"K"cts to mosTsihoof dlltrlcts, there are no persons batter qualified to as- 

^“™^T“Srpht“o‘?“ 

I am suggesting that you as the ? lustrial arts specialist in your school di-. ict actively 
Lpk to Sara ^about uni^^^ prc rams which may have application within your district. 

A continual ravfeTof^niterature in our field, a program of visitation to other school 
H-orrirr«? and discussions witfi other supervisors, commercial representatives and 
teachers’ should result in the identification of any number of innovations. Perhaps this 
The American Council of Industrial Arts Supervisors, could sponsor a 
macic?ive identification program which would result in a publication entitled, ' Iniwvations 
• TnHiiGtHal Arts Such a publication could include an annotation of all innovative 
grams" a\ong w^S'the namL'^f S developers and a source for information about each 

innovation mchided. identify unique programs, the number found will be 

.J A siSele Strict' w 11 not possibly be able to try every new program discovered 
InH means *ar?omr screening must be done. The screening should 

probSly be based upon the potential program improvement which 

Sf innovation. How well do the rationale and objectives of the new program fit the 

V .-1 annhv nf the district? What gains toward accomplishment of district goals rnay be 
; Ta/dltion to Phllo-phical queens 

; may provide information about program perform^ce. 

not onl/the superviso?y staff, but this stage should also involve a committee of the local 

^ Affei for trial and evaluation, the next step is to 

i identify a school in which the administration is willing to try 
: school should have a teacher who is eager to teach the prograni. I a 

i but the teachers are not, staff assignments may need to be ^ evaluative 

• Ar rhe same time an evaluation program should be outlined and the eyaiuauve 

At me same uiiie, an v k to determine what eviaences of 

1 ^ Saf/enasa are dasirafl and to aatabliah the procaduraa for 

! ““l^'^n^v/t^rp^^-am' which la salactad by a achool 

! racaanaS w!th aalTcrion of achool and paraonnal and contoua 

1 riivoiivh tbe next two phases fU preparing the environment and the personnel and (2) con- 
i me nrov?^ P?eoaraSon of thS environment and the personnel may be done by 

i in ^uL^^sor STie to be involved in me trial, or it may be done by con- 

'! ^dmnTSm th?de“!oS agency. Every consideration should be given m preparaQon 
' m mrSram. and the preparation must continue throughout the trial 

1 "™Du”rinr*f-lc/of®thepVogr^^^^^^ 

mlta^logyTor S an? wTlUi^ed special consideratio.-.. While the program is in opera- 

^ XSfatrTmrf iKd daci“ vTath^r to adopt, adapt and adopt, adopt and contmue on 
f “ of processing curriculum hinovatlons within 

' “ ""msTrSS^S t?5S1fs'i'Ssion“'of“^^^ the processing system and what 

f to evahiate. In planning lor a contBlumg program of Improvement Within a school sys am, 

1 83 



it is necessary to place phase 1, identification, into operation immediately. This can be 
done by individual districts or by a leadership organization such as the American Council 
of Industrial Arts Supervisors. Itmaybeas simple as interviewing neighboring districts, 
or as complex as conducting a nationwide inquiry program. As screening takes place, it 
is important to note the developmental stage of each innovation. Some new programs will 
already have been field tested several times and be part of an ongoing program, while 
others will be in their initial field trial, it is very important that no innovation be selected 
for local trial until the developers believe that it is ready for adoption or adaptation. I 
will emphasize again, you should not attempt local trial until the innovation itself as well 
as support programs are available from the developer or some other source. 

Criteria for Evaluating Curriculum Innovations ^ ^ * 

Both in the preliminary screening, if the data are available, and in the evaluation of 
the local trial, the program must be judged against preplanned criteria. The specific 
criteria wiU vary somewhat with the school district and the nature of the program. There 
are some general areas which probably should be considered in the evaluation of every 
curriculum innovation. Several general criteria will be presented and discussed briefly. 

The nhilnannhlcal basis for the innovation. From what rationale did the innoya^tion 
crow? Is it a narrow viewpoint which tends to limit the program content exct^sively? is 
Ae rationale so broad that tiie program wanders from a study of industry? Do the program 
rationale and purpose dovetail with those of your school district and industrial arts pro- 
gram? The answers to these plus many similar ones will aid you and your staff in deter- 
mining philosophical suitability of the innovation in your district. 

The suitabilitv of the innovation for the students. More and more, programs are being 
planned to meet the needs of specific groups. Generally, an innovation will be related to 
students of a certain age and ability. Once this is known, several questions can be asked 
in determining suitability. Can the students read and understand the information? Is 
there an appropriate amount of in-class and out-of-class work? Are illustrations and 
examples rneanin^ul to the students? Can the students perform the motor tasks required i 
by the program? Do students feel a sense of accomplishment from the program? Are stu- ; 

dents Interested in the program? . j , ? 

The adequacy of the development process. Study of the procedures used to develop . 
the innovation may reveal the answers to several important questions. How was the con- . 
tent structured? Who was involved in structuring the content? Is the content complete | 
and technically accurate? How were the learning experiences selected and developed? | 
What quality control procedures were used during the developmental process? Was the | 
innovation field tested and revised? How was it tested? Many programs may look good \ 
on the surface, but an understanding of the developmental process used may reveal ex- 
treme weakness in the program. i. n u.,^ 

The reouired teacher characteristics. An innovation may seem to be excellent, but ] 
it takes ' a Mghly- skilled and knowledgeable individual to teach it. How feasible would a ; 
program for average students be if it required an electrical engineer to teach the course? 

In most school districts, any innovative industrial arts program which is to gain wide- 
spread use must be tau^t by the existing industrial arts teachers. What new knowledp , 
will Industrial arts teachers need to teach the course? What new teaching methods ave 
Included in the program? Are the teachers Interested and enthusiastic about the innova- 
tion? Does the new program threaten the teachers? The teacher is the most critical 
variable in program success, and unless the teachers have either the skill and knowledge 
required by the program, or make pro vis ions to prepare themselves to deal with the course, r 
the innovation will fail. This bringc us to our next criterion. . , , 

The ins tallation support available. In initiating a new program even for trial pur- 
poses, support from the developer is essential to success. Are Instructional matermis 
available? Are consultant services available? Is teacher preparation, both pre-seiyice 
and in-service, available? Avefacility designs available? Answers to the above questions 
will provide a general understanding of available support. 

The adaptability of the innovation to yo ur school district’s opera ting procedure_s. An i 
innovation which wiU not work into your district’s operating procedures without overhaul- i 
ing the operating procedures is generally of little value. What is the basic planning unit- , 
day, week, semester? How much time is required to conduct the program? Is their inno- | 
vation highly structured or very flexible? And (probably the most important question m j 
this category) how difficult will it be to adapt the iimovation to your system? 

Th e and recuirring costs of the innovation. What facilities are required? What \ 

9Q i 



Hr “-I 

either &fore or during the trial, since economic ieasibility is a primary concern 
be ma^tlo™ (1 *lrS^X“”aTt objectives ac^mglahed? 

■'?bave p?elei^"d^^^ S^tretXTscbLTduT^^^^^^^^ leadership o, dynamic 

and rLponsible supervisors, must aggressively seek to identify ^rric^^^^^ 

rc^j-driraTstSi^of^^rcSr^^^^^^ 

r„novatlon. (2) f SSX?art^s"?tL2 it" ^Xn L'^.^/t 

availf t^bf^e adaptability of the innovation to your school district’s operating P^" 
celmt?’(7)t tarSt.d recurring costs of the innovation and (8) the success of the 

innovation in terms of student achievement. .*4 „ or*i- Pifaaoe do 

We must improve industrial arts. You are in a position to act. Please do. 

FOOTNOTE 
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1 . Clark, David L. and Egon G. Guoa. An Examination 
Education.” A paper presented at the Seminar on 
Curricula, Airielhouse, Virginia. (Adapted) 
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FIGURE I 

A CLASSIFICATION SCHEMA OF 
PROCESSES RELATED TO AND 
NECESSARY FOR CHANGE IN 
EDUCATION 





85 



FIGURE 2 



MODEL FOR PROCESSING 
CURRICULUM INNOVATIONS 
WITHIN A SCHOOL DISTRICT 
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CURRICULUM CONCEPTS FOR 
ELEMENTARY SCHOOL EDUCATORS 

Willlom R. Hoots, Jn ; 

t 

Few would argue with the statement that “elementary educotlon la the most Important | 
of all levels of education." It Is at this level that the foundations for future learning are j 
formed, and attitudes toward learning, the school and society are developed. 

Needs of the Child. The basic purpose of education Is to acquaint youth with the nature 
of the culture in which they live. Our educational system is dedicated to proving an 
opportunity for every child to prepare himself to the frOlest extent of his ability to become 
a productive adult in contemporary society, and to develop Intellectually and culturally in | 
order that he might appreciate and enjoy the full mccoiing ^f Ufe. 

Today's American culture is distinctly and 'Jiiquely technological. Technology is ! 
defined, as being the result of die interaction of man, mind, materials and energies; it is | 
man controlling nature and man mastering his environment* Technology Is the origin of 
science, and theory is developed only when man attempts to solve a problem and TCComes j 
Involved in the interaction with mind, materials and energies. Technology is the force j 
which produces revolution in culture, that force which produces cultural change. 

O 
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This is a brief characterization of the world into which children must be prepared to 
enter, a world complex, confusing and often frightening to many adults who have had a 
part in its creation. VVe cannot expect the child emerging after twelve years of immersion 
in abstract subject matter to be able to cope adequately with this kind of an environment. 
We must begin at the beginning of his educational experience to develop e. solid foundation 
upon which the skills and understanding necessary for effective living can be formed. 

E lementary Industrial Arts Defined. Industrial arts is that segment of the school 
curriculum deiing with the study of technology. It has the responsibility of acquainting 
youth with the nature of our technological culture and assisting them to discover their 

^ Dr, Etelmar Olson describes the benefits of industrial arts education in terms of 
functions. The social function aids in the development of self-expression and personal 
competencies. The cultural function is concerned with development of understanding and 
appreciation of the American culture as it has been influenced by man's mastery of mate- 
rials and his efforts to control his environment through technology. Social changes in 
our culture have provided man with more and more leisure time, and he is in need of 
wholesome activitlc-s with which to fill this time. Industrial arts can help youth to under- 
stand this phenomenon and to cope better with problems related to It, while providing 
skills appropriate for leisure time use. The consumer function provides for an enlightened 
utilization of the products and services of technology. The occupational function of indus- 
trial arts provides an orientation to the ways in which man earns his livelihood in occu- 
pations involving technology. The technical function acquaints pupils with tools, machines 
and processes by which man has improved his welfare in his attempts to master his mate- 
rial environment. . , , , , . 

In addition to these functions, industrial arts has an aesthetic value, for through the 
study of technology, pupils develop an awareness of the wonders of life so often taken for 

granted^ program. Textbooks for the elementary grades are filled with information re- 
lated~tt> industrial technology. Authors of these books are aware that there is a vital need 
? for children to learn about this phase of their culture, and they have included Information 
1 about technology and its influence on living. Children in many of today s schrols road 
i about this phenomenon of our culture, but most fall to develop an imderstanding of it. 

' References to technology now present in many elementary school textbooks should be 
i stressed, in order that industrial arts will be a part of the curriculuni for every child. 

I An emphasis should be placed on the elements of technology that currently appear in text- 
I books, and the use of the manipulative technique of teaching in the industrial arts labora- 

! ^^Thls program should have specified units of study for each grade developed around 
i specific objectives, and the material covered should build on that presented in lower 

^ A curriculum currently is being developed by extracting all references to industry or 
technology from selected elementary textbooks, categorizing the various elements, and 
developing an industrial arts course of study from them. This vdll provide a ‘ 
sequence of learning experiences for grades one through eight that will be correlatv-d with 

the whole elementary curriculum. , u . 

Staff, One of the problems of staffing an elementary industrial arts program is that 
! teachers In the elementary grades do not have appropriate background, preparation or 
experience for this kind of program. They have come through a sheltered academic en- 
vironment and know little about the world of work for which they are pieparing children. 
Their total environment has been academic; this is the world they know, mid this is the 
i emphasis they place through their teaching. Although the majority' oi our children 
i go to college, these teachers are preparing youth to perpetuate the academically oriented 

: environment of our educational system. ... ^ 

; Conclusions. The educational program for children in today s elementary schools 

i a reorientation toward their real needs in today's society. Society is chMglng too 

I fast, and future adults must be prepared to live In a highly complex technological environ- 
j ment. The challenge for change is to school administrators, teachers, parents and all 
" who are concerned diat children receive a functional education. 

Industrial arts in the elementary school will go a long way toward preparing craioren 
for our technological environment. Through this instruction they will develop skills for 
selecting meaningful and satisfying employment, for intelligent i^e cf techn^oglcal 
riroducts and services, and abstract subject matter from other disciplines will be more 
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meaningful. With Industrial arts education, tomorrow’s children will be able to lead a 
happier and more productive life. 

Dr. Hoots Is Associate Professor at East Carolina University, Greenville, North Carolina. 
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MODERN INDUSTRY AND 
THE METALS CURRICULUM 

Douglas T. E. Foster 



The two factors which have probably had the greatest affect upon our m^als cur- 
riculum are the attempt to malce Industrial arts » part of the general educadoi^^ 
students and the effort to update the programs to keep pace wiA 

technology. In the first Instance, we found we could not reach all the students of a large 
comprehensive high school, having a student 

students, with only five or six industrial ® 

four to six hundred individual students. We therefore experimented with large group in- 
struction, special afternoon classes, full-time use of all facilities, and special ^^elated 
programs with other areas of the school curriculum. We fe^ we are having some s - 
cess in presenting modem concepts to more students and insdUtag facts 
them analyze problems presented to the average citizen dirough news media, to arrive 
at a better understanding of the technical society in which they will live. . ^ 

Unfortunately, however, there seems to be a much more Important problem for us to 
examine and attempt to rectify. In a survey conducted in Februa^ of Ais year, involving 
both large and small metalworking organizations throughout the United States, seeking to 
determine Industry's reaction to the question, “What can the se^nd^ schools ^ xo 
better prepare young people to enter the metalworking industry? , the following comment 
was very common, and althou^ stated in many ways, this quotation from the training 
director of a large Cleveland machine tool manufacturer seems to sum it up; 

“1 feel there is a pressing circumstance which, in the last five years, has be- 
come such a serious problem that it is now imperative to direct a great deal of 
attention and effort toward effective remedial action. 1 refer to the num^r of 
voung people who do not understand the ‘concept of work’, whos»* attitude and 
motivation are so poor that they have become one of industry s most serious 
production handicaps. More and more of our young people are entering employ- 
ment with wrong attitudes, poor work habits and a definite lack of moUvation. 

The reasons for this are many and varied; however, some new techniques or 
approaches must be developed to combat this growing undesirable attitude of 
our young people. The carelessness, indifference and irresponsible attitude 
toward the world of work is spreading Uke a cancer. If you can accompUsh 
any improvement in this area, the results will be most beneficial to everyone 

Could this be a problem of our society in geneial? Have we lost the most important 
sense of values? Should it be a vital part of our future curriculum planning to be sure 
that a greater e^rt be made to improve these concepts and attltiKle^ 

We have enlarged our scope so as to include six different classifications of studei^. 
m die young man who plans to go on to a four-year coUege, (2) one who plans to attend a 
junior college or technical school, (3) a capable student who has 

formal education, but wants to go to work as soon as he graduates (if the draft board iriu 
allow him to do so), (4) die less capable student who must obtain employment iqxin graou- 
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ation, (5) the limited student (sometimes classified as a 

within whom we must try to develop some “salable skills so he may be able to eam his 
ow^ living and not depend upon charity, and (6) the often-forgotten young ladies who very 
seldom enroll in industrial arts programs, yet seek industrial positions immediately upon 

graduating^^^m^h^h jg obvious that group (1) 

gineers or scientists, (2; technicians, (3) good machinists or ^ 

apprentice shop or good training program were offered by employers, (4) gcwd operators, 
^5^ workers who may perform operations of a highly repetitious nature or simple assem- 

operators whose work requires high dexterity. Inspection or 

quall^con^l. illustrated other significant points. The general consensus was, 

“A good working knowledge of tools and basic machinery, induing the applications o 
numerical controls, is sufficient; we want to do the training beyond Aat level ; and. We 
find »Jhe better students continue with schooling beyond high school. Of those left, we have 
found only a smaU percentage who have satisfactory arithmetic and mechanical knowledge 
or have ability to communicate in a satisfactory manner either ordly or on paper* 

The above comments are exactly tiie same, with the of the reference to 

numerical control, that the author received in a survey conducted in 1948. What have we 
been doing during the past twenty years to Improve our product, the high school graduate? 
Many may say it is not the responsibility of an industrial arts department to prepare 
people for employment. They would like to pass this over to some type of vocation^ 
school, but we must remember that all students do not have accetso to good vocational 
schools and that many students still feel it important to receive as complete a compre- 
hensive education as possible through the high school level at leasv. 

We may easily meet the needs of groups one and two by large group inswuction, 
special afteraoon classes, visiting lecturers who may speak on particular types of ii^ns- 
tris and their problems, research problems and field trips; but we must plan modem 
curricula for groups three, four and five, and we must strive to make our pro^ams more 
available to six. Many of our schools will find it financially impossible to install 

numerical control equipment, but the principles may be covered ^ a classrc^m or 
laboratory, and field trips to nearby manufacturing plants, using numerical conv^ol, may 
be arranged to illustrate its practical application. In some rare Instants, it may be 
necessary to resort to films or other visual aids. However, it is ^ssiWe to give everyone 
in these latter four groups abetter set of concepts relative to the importance of mass pro- 
duction in our technical society; the great need of developing safe habits in and out of the 
shop or laboratory; the need of a new outlook by our society in general, 
which seem to be overlooked by too many of our young citizens; a sound 
and a working knowledge of. tools and basic machinery, and ^l^cere f 
their own potentialities to the utmost. Advantages of mass production to lower fte to^ 
cost of a manufactured item have been successfully illustrated in some industrial arts 
faciliti:;s by planning a salable project, establishing a model company, engineering the most 
economical method of production, routing the reared parts *^®“8h^ri^ 
stations, inspecting, assembling, packing, a^^^ertising Md selling. The ri 
price is an ideal place to contrast what the price would have been if each part had be«.n 
machined as an individual part. Here the instructor may also illusttate how the o>mr^ 
cost of a similar item could have been further reduced by an industrial plant using mc^era 
foundry methods, production sheetmetal fabricating processes, numerical '-^ntrol eqidp- 
ment, multi-spindle automatic macninery, production welding methods m\d produc i - 
line assembly techniques. It is most imperative to discuss tl. ' problern which us^^^^ 
arises at this point, the threat of automation to the number of employment opportunities 
^ Ae areTL which it is instaUed. After talking with men in aut:. ...cted induces, you 
can select items to iUustrate how we have been improving o^ 

the time of the Industrial revolution by “leaps and bounds , meth^ which _es^t^ m 
more and more employment, with the working man spending fewer ho^s at an easier Job 
Tor SSney, aSd Sle m enjoy a far better standard of living, and 

leisure time than any of his counterparts in any odier country on ®®*^« 
automation may cause changes in occupational assignments, as we are told by 
ment of Labor projections, but this gives us all the more reason to be sure each st^rat 
has a sound background of good general education rather than a narrow or single voca- 

; '^°'^^u^espondents to the survey questionnaire stressed the need for more mathematics 



35 



89 



/Algebra nlane and solid geometry and trigonometry); physics, so each student is well 
gr^ui?ded in the basic laws and science of matter and energy; and to enable 

to communicate orally and in writing. There seems to be a nation-wide problem of educat- 
ing the college-bound and forgetting to give the important essentials to the student who 
has not as vet found a good reason to study or who “has not been properly motivated . 
?s it SLsibL that in of “educational exceUence'*, the industrial arts supervisor 

and teacher is the only one who can appreciate the needs of a large majority of most cotn- 
p?ehensive high schools? Furthermore, is it possible that they are the only educators 
who will revise some of the archaic methods of teaching and apply a m.orep these 

oroach so these students will be able to learn at least enough of ^e fundamentals of *ese 
sublects so they will be able to apply this knowledge to everyday problems in the shop, 
Ind at some later date when they have gained a little maturity and good judgment use 
This meageTfoundatlon to build a better understanding of each subject to advance to better 

‘’““wrh^e'med'^rhav^claLes established in the academrc deparnnen^^ 

meet with much success because many of the academic teachers find it di , . ^ 

Trate prScal from the established curriculum, or to give practical aphcations to 
any gi^en type of problem or theory. Therefore let us give some thought 
trial art J Acuities, equipped with a planning or tlieory room and two teachers, thus en- 
abling us to open laboratories to more students, cater to the needs of students at all levels, 
and tlach *e we of mathematics, science, English and human relations that the students 
need in order to be more successful in modem industry. 

Mr. Foster is Assistant Professor at Rhode Island College, Providence. 



INNOVATIONS IN METALWORKING 

Rogei* Lee Hoover ! 

Professional educators at the local, state and national levels have widely accepted Ae i 
obioctive of industrial arts which alms at glvi'^g an insight into and understanding 
dult?? It is this meeting and by a majority who have attended 

changing. Induatty Is combed 

of toSfrpSceLLnrnen and machines - aU of which work together “ 

into useful products. These elements -the tools, processes, men and machines are 

crtHGtQjrttlv bfi jfiiR’ to inciTGftso productivity# ^ ^ 

RaSer them defining Industry, it might be easier defining what it is not Industry xs 
not the handmaking of **dove-tall Joints, linoleum block printing, line weights on cross 
hatch patterns, bir^ouse construction, or even the polishing of meml by hand vdta abra- 
sive cloth. Many of these topics are common to some of the instructional units in p 

courses, ntrgst xa industry, industrial arts instruction has not been forced to change. It ^ 
would be beneficial if it oould and would reflect the many industrial innovations. Indus- ; 

rr°S‘’arts hM tended to freeze InstrucUon on tools, materials S^Ttalemafe 

thereby taking the Industrial representativeness out of the discipline. If this stalemate 
ceminues, the discipline of industrial arts as we know and respect it today will lose its 

^^^^tvhat^re^some^oftiSe innovations in metalworking that have industrial 

ness sufficient to command a place in our curriculum? mane- ' 

be more meaningful if reference was made in terms of categories of either tools, mate 

i^ovltlons in metalworking tools include: ceramic, o^de, 

Hahrwave interference, ultrasonics, refactory clay materials, oxidizing chemicals Md 
deuces. These t^ls have added new dimensions to the metalworking 

indu^^e^. jjj metalUc materials have for the n\ost part 

alloytog techniques. Increased usage of such elements as 

tungstOT, berylUum, cobalt, magnesium, zirconium and other space age metals has 
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In metallics with far differing characteristics. Metals have been made which 
teXL of on *0 one extreme, and the nofmens of butter on the 

°*°New metallic materiala have also resulted from powder metallurp 
this nrocMS. different metallic materials are Joined together trader extreme pressures. 
N/foMiiHr piements have been Ifiined by this process which under present alloying tech- 
mquerare SSjle in each ither. This process opens the door to an almost unlimited 

comMnaUon include: pneumatic forming, explosive 

forming electric spark forming, electro-magnetic forming, plasma spraying, 

discharge machining, electro- chemical Siell^staS 

continuous casting of steel, adhesive bonding, anodyzing, cold roll forming, shell stacr. 

moldmg andjTiMy^mor^^ which at the present time have industrial importance. It is 

niiit rn conc6iv6 of whdt the n^xt ffiW ycaiTs might bring. , 

difficult CO concew^^^^^^ some present Industrial arts teaching might reveal that a 

xc'ter vil Ifi belna done of teaching history than industrial arts. Only through a conscien- 
do“ #»rt clS*ind°:itrIal ^ gain and maintain 

Constant revision and evaluation must be made of each instructional unit. 

«r other notes which have served their purpose in days past, must be discarded and in 
their place must be inserted information reflective of the innovations of contemporary 

““*“lSlmum utlllxatlon Is not being made by Industrial arts 

hficomc cooniiz£iiii^ the innovations in industry* Too few . 

educam?s use such techniques as field trips, guest speakers with industrial backgrounds, 
audio-visual sources, industrial advisory councils, semtoars, 
correspondence with industry to gain an insight into and 

Tn aiimmarv attention needs to be drawn to the objective of mdusmai arts wnicn 
alma at clvink. an insight into and understanding of industry. This objective sets forth a 
m?tor cMengr TTiis task becomes increasingly more difficult as the iimovatlons of 
Sofern taSy^ are^recognized. Fhllure to recognize these innovations wlU stymie the 
whole profession of industrial arts. 



I Dr. Hoover is Assistant Professor at Wisconsin State University, Platteville. 
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I Special Interest Session 

I K^iA/ i-i-iKircPTC IM OIRRirtlUlM A ND COURSES IN GRAPHIC A R TS _ _ , ^ d; 

I ^hW., EorVE. Smith; Rec., Joh~n~Gedker; Speakers, Robert A. Banzhaf, Ronald Sorensen, James E. Rice, 

I Host, James F. Snyder. 



TECHNICAL PHOTOGRAPHY 
IN INDUSTRIAL ARTS 



Ronald Sorenaen 



an 



To manv educators, the present image of photography is probably that of a clos^n 
JemSv rch^rbulldhig which wax converted Into a darkroom to print yearbook 
. c ?rcT ^peAa^ a high school club advised by an industrial arts, science or art 

.suweT. gchools, however, photography has become a part 

, . -.i fome“rSSIherB have also contributed to photographic ■•literacy" through to 
. af'a medlrniTfor expression and development of concepts about elements of compo- 

'■'“t may be observed that photographic instruction is commonly a means to the end of 
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visual communication, rather than as an end in itself . This is true of the technical photog- 
raphy program at Oswego, for although we are concerned with advancing knowledge abc^t 
So™hL "Sterns, we are primarily seeking outcomes Involving appllcaUon ol con- 
Septs as tools for the solution of problems within any functional area of industry. Appli- 
Soni directed toward art or audio-visual materials preparation are minimized because 
of previously existing photographic courses in those fields. However, desirable 

SlvSiSaaon is effected byW^ many students who elect all of the P?otopghy cour^ 
that are available to them. Certainly such fragmentation would not typically be justifiable 

in the elGmentarv or secondary school* 

The technical photography survey course, initiated on a trial basis three years ag , 
was coLeived and is developing upon the basis that photography is a means of extending 
the range of human observation by aiding the eye to sense events that would ot^erwis be 
lost as a result of man’s perceptual limitations in time, illumination, distance and area, 
and his inability to store and retrieve information accurately. ^ ^ 

Technical photography on the Oswego campus is classified as general educatio i, and 

consequenUy may be taken by any student to fulfill part of Ae liberal udSim 

requirement upon either the undergraduate or graduate level. Originally, all students 
were industrial arts majors who were primarily concentrating on graphic arts. PresenUy, 
graphic arts students are still in the majority, but increasing numbers of art, elementary 
and^secondary education, English, math and science students (both men and women) are 
enrolling, and a few have transferred into the industrial arts program as a result. 

Our general objectives are five-fold: 

(1) To learn basic concepts of photographic technology by planning and experiencing. 

(2) To acquii^ knowledge about the state of man’s tools and techniques in photography ; 

which extend his perception. ut ^ i 

f 3) To investigate the feasibility of and design a study employing photographic tech- 
nology as an analytic tool used in an area of industrial endeavor. . 

(4) To select and use photographic systems for the detection, recording and measure- 

ment of the subject phenomena. ( 

(5) To analyze and Interpret photographic data and attempt to derive a sol ution for 

Instr^ctioT tJeSis with a simplified concept of photography as employing sensitized* 
negative and posid^ materials. The students progress with laboratory experiments 
prwide for Erected discovery of ideas such as the factors influ^cing 
lens aberrations, shutter distortions, equivalent exposure, material 

failure and the generation of sensitometric data including D-Log E curves plus gan^a, 
and contrast index calculation. The course is culminated with an “original investigation 
by each student. The following is a brief outline of course content: 



I. Black and White Photographic Processes 

A. Silver halide 

1. Negative - Positive 

2. Reversal ; 

3. Sensitometry i 

B. Non- silver Halide 

1. Diazonium and iron salts ij 

2. Electrophography 

3. Photo thermography , 

4. Thermography ! 

II. Photo-optical Instrumentation 

A. Ordcs and Apparatus 

1. Light: natural and artificial 

2. Lenses and filters 

3. Camera bodies and shutters 

B. Methods Based upon Sensitizing Wavelength 

1. Infra-red 

2. Ultra-violet 

3. Radiography 

C. Methods Based upon Subject Speed 

1. Time-Lapse 

2. Speed and motion analysis 
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3. High speed 

4. Open shutter and flash 

D. Methods Based upon Subject Size 

1. Photomicrography 

2. Microphotography 

3. Macrophotography 

4. Photo copying and photo drawing 

5. Photogrammetry 

HI. Color Photographic Processes 

A. Negative - Positive 

1. Exposure and reciprocity 

2. Magnification 

3. Color balance 

B. Subtractive Reversal 

1. Film and paper 

2. Duplication 

IV, Photographic Research and Experimentation 

A. Problem Background and Identification 

B. Photographic System Desi^ and Application 
c! Derivation and Interpretation of Data 



A photographic curriculum for the several levels of education is quite dlfficiUt to 
detail. Perhaps a personal view about photography In the school wouW be in order; it s a 
“tool," or as one photographic manufacturer puts it a way to do it better — and in some 
cases, the only way". Therefore, on the elementary and secondary levels, it seems more 
rSlistic for die teacher to employ photography within the existing cmriculum where and 
whenever it’s appropriate. An elementary class might make use of photo^aphy in con- 
iunction with a field trip, or they might record the phototropic characteristics of plante. 

Secondary school teachers have countless situations where photography can do the 
lob better. With a photomicrograph of a specimen, the biology student is less lively to 
describe a paramecium as looking like his own eyelash. And a drawing student can dl^o 
print a continuous tone pictorial without the loss of converting it Into line copy. For 
graphic arts students, photography needs to be a unit of instruction since it s a grapMc 
art method. Students who are taught process photography for offset Uthography already 
have a cood foundation. However, certain concepts will require treatment, for example, 
deoth-of^field, exposure reciprocity and continuous tone reproduction, ®tc, ^ 

^ The scope of coUegiate photographic instruction should become even ^der, since it s 
concerned with both Uberal and vocational education. A few programs have been es^- 
lished to prepare photographic engineers and technicians, professicmal and ind^tidal 
Sioto^aphers^and cinemato^aphers. But the l elevance of photographic instructicm to- 
ward^levating the general knowledge of professionals, from ^chltects to zoologists, 
has not been re oghized by educators. An appropriate place for tWs awareness to 

beeln is within all the subject matter fields of industrial arts. But the fin^ measure of 
success in creating understanding of photographic technology rests with graphic arts 

i educators. 

Dr, Sorensen is Associate Professor of Technical Photography at the State University College at Oswego, 
New York. 
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LET'S LOOK AT INDUSTRY 



Clifton Dale Lemons 



The teaching of drafting or design/drafting has been a perplexing problem to industrial 
arts educators for many years. Evidence of this concern about the teaching of desi^/ 
drafting is found in the profusion of research and literature available. The ACIATE 
Fifteenth Yearbook. Status of Research in I ndustrial Arts, reported eighteen studies con- 
ducted between 1961 and 1965.(1) Our professional journals consistently carry article 

after article about the teaching of drafting. - o v. i 

Typical of these is an article by A. G. Ochs in tlie September 1967 issue of School 
Shop titled "Modernize Mechanical Drawing." In this article, Mr. Ochs pointed out that 
’■^echication for the future draftsman and designer must give great priority to the ability 

to design- and less to the ability to draw.”(2) , , 

This line of thinking is consistent with that of writers of articles in technical journals. 
The February 1968 issue of Engineering Graphics carried two articles concerned with 
improving drafting teacher skills. (3)(4) The concern of engineering graphics educators 
with the content of their courses prompted the publication of a special issue of The Journal 
of Engineering Graphics devotee entirely to the subject of design and graphics^(5) 

The Immediate impulse when approaching the topic of "New Concepts in Curriculum 
and Courses in Design and Drafting" is to look toward the emerging subject of Computer- 
Aided Design Technology. At the outset of this concept, it was rumored that within a few 
years the draftsman would be replaced by a machine. However, closer examination of 
the capabilities and functions of the computer reinforced the need for greater understand- , 
ing of fundamentals of drawing. The effective and efficient use of computers in designing ; 
requires a knowledge of drawing and the design process. Much of the repetitive ^d 
laborious work of the draftsman can be replaced by the machine, but it will be years be- 
fore the demand for designers and draftsmen will be diminished.(6) 

As you may have noted, most of the more recent articles and discussions in drafting ^ 
have been geared more toward a design orientation. The problem-solving method de- j 
manded in dsslgii has been shown to be more effective than rote exercises in promoting 
learning. John Rowlett's experiment with the direct-detailed method ' "s. the directed | 

discovery method is evidence of this. (7) ^ , j i 

The profusion of articles and research about relative developing technology and 
drafting educational theories seems only to entangle a teacher in alternatives. To wade f 
out of this entanglement, let's look at Industry. I do not mean to imply that industry is | 
without problems in this matter, nor that industry is standing by with ready answ^s to ■ 
our questions. But the source of our subject matter content is industry, and we should . 

use this source whenever possible. , ... j 

There are two studies presently in progress to determine technical competencies . 
needed by draftsmen and designers. One such study is being conducted out of the Oak 
Ridge Associated Universities, Oak Ridge, Tennessee, for the purpose of establishing a | 
technician training program,. In this project, Donald P. Degll made a preliminaty study 
of mechanical draftsmen to identify "the important elements around which an adequate 
program can be developed. "(8) The results of this preUminary study proved the question- . 
nalre method effective in obtaining the desired data. The results further revealed much ; 
information about drafting duties that would become meaningful only on close examination. 

The other study referred to Is one that 1 am presently conducting. The purpose of ; 
this study is to identify and quantify the technical competencies needed by teachers of 
certain vocational-technical subjects. One of these subjects is design/ drafting. Although ] 
the study is directed toward vocational-technical education and is not completed, mere | 
have developed some impUcations for industrial arts. More specifically, implications | 
for industrial arts design and drafting have become apparent. i 

A brief description of procedures will show the factors germane to my topic, i 
"Get’s Look At Industry." L a- first phase of the study, a task force consisting of six i 
-eir'esentatives from indus!^-- atpi three representatives from vocational schoois was | 
.ssrooght together in a worfesilw^s., T^asae representatives were selected after being recom- ; 

by their cemspany and after a personal interview. They represented a | 

cross-section of industry. It; aili cases the individuals were outstanding, and most held i 

supervisory classifications, ^ ^ 

It was the responsibf lity of this task force to identify all competencies needed, used 

O 






or expected of draftsmen and designers In the composite of their companies. The work- 
RhoD lasted for three days, during which a great amount of effort was expended. At ^e 
end^of the workshop, a competencies listing existed in the form of notes and on tape that 

'°°’'4re"Sleranfm”at5rra!Mr|~ 

that workshop The defining of “drawing fundamentals ’ received much attention, as the 
f^ndaml ° did to be the lame for all participants. Eventually ^ey were 

acree^ upon and Included the following: (1) A knowledge of projection and all 
pfies (2)^a knowledge of and ability to dimension, (3) ability to execute freehand sketches^ 
(4) a knowledge of tolerances and tolerancing. and (5) a working knowledge of drafnng 

stanc^rd^.^i^e.^.^Mill^^ be presented but these represent trend of thought. It is worth 

mentioning that exceptional skill in lettering was not of particular S°de ’ 

Some^other items that the task force felt were of great value to a draftsm^ or de- 
sicner are- (1) That each person should have an appreciation for Ae role diat his occu- 
pational ^fasslflcatiL plays^n the whole of engineerinpervlces; 

of materials and processes and the economics of industry; and (3) an ability to apply 
?roS-Lomnrtecta^^^ «> job at hand. Computer technology was of only mtld 

rould continue at great lengths, but suffice it to say that from this workshop a ques- 

tionnaire was developed that included o48 items, . ^ .it. 

I have since Implemented much from this workshop into an existing course in machine 
drafting and design. This was done by dividing the class into design teams and selec^ng a 
design problem to be carried from analysis through completed working drawing. I 
onl fUch class a student who has been a design-draftsman for seventeen years with NASA 
related ciwl serJcer was InroUed. It?as his expressed uptalon that what we were 
‘ doing in the course paralleled very closely the practices of industry. 

f feel very strongly that it is time for industrial arts educators to get out °f 
^ book and the l^ratory occaslo.'.-'.Uy to examine what Industry is doing. Not that slgnifi- 
<SSi?es are necessarily needed nor likely to result, but it only foUows that we can 
« SSer ^ut Industry if we expose ourselves to it more often This discussion 

^ ISmtid not be misconst^ as implying that industrial arts should be the training of 
^ ^AftRmeS i anTimplying, however, tiiat mdustrlal arts education on the secondary level 
i hR? aTes\xinlSllit? for^rov opportunity to youth to learn that which industry 

considers important; to develop correct concepts about the role of the engineer, the de- 
R?J^irand A^SStemen. This opportunity is not present in a course organized around 
the^ copying of drawings, drawing three views of a block and other similar traditional 
methods of teaching mechanical drawing. 

FOOTNOTES 

Tacobsen E A “Research Related to Industrial Arts Teacher Educati^,** S . tatug o f 
Reae*arch in Industrial Arts. (American Council on Industrial Arts Teactei^Edu- 
cation. Fifteenth Yearbook, 1966), Bloomington: McKnlght & McKnight Publish- 

Cchn”^ Drawing." School Shop . XXVll, No. I (September, 

Earlf ®h: ^^'-improved Technical Drawing Through Taacher Workshops,” 

Kronifffi%-°^M« !reaci.eri?o"T^^^^^ |£;(lne-eV.ng Graphic^ VIll, 

American S^Uty^S’En^nee^mg Education, Division of Engineering Graphics. En; 

frtn^PT-irnr. nrapM cs and Design . XXI, No. 4 (Special EcUtion, 196'^)^^^^^^ 
Pritchard, Tram. '^“Looking Arotmd,” Graphic Science, X, No. 2 (February , 1968), 

•7 Rnwletu* John D “An Experimental Comparison of Direct- Detailed and IMrected 
Discovery Methods of Teaching Orthographic Projection Principles ^d SkiUs. 
Unpublished doctoral dissertation. University of lU'^ms, Usbana, 1960. 

Dr, Lemons is Associate Professor ot Murray State University, Murray, Kentucky. 
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MCW COURSES IN ELECTRICIJY/ELjCTRONJC j ^ 

Chm., Kenneth H. Bergman; Rec., Harvey Morgan; Speakers, Fred W. Culpepper, RexMil.er, Ernest B. 
Mayo, Richard Pierce; Host, John Ephraim. 



INCREASE THE DEPTH 
IN ELECTRONICS FUNDAMENTALS 

Richard L. Pierce 

It Is well known that thousands of new Job descriptions in the electronics industry 
have appeared in th*e last ten years. The pace of change is likely to continue to increase. 
M iny of these new activities have been learned on the Job. It may not be as well known that 
those who adapted to change most successfully were those who were well versed in elec- 
tronic fundamentals. It is human nature to give oneself most credit for newly gained 
knowledge, while forgetting the teachers who provided the fundamental understanding. 

Industry continually presses educators, usually in specific terms: "We need tech- 
nicians with more training in microwaves, or computers, or solid state speed controls, 
or numerical controls, or color TV, etc." The educator faces many restraints in attempt- 
ing to meet these demands: it takes a larger budget for more equipment, better teach 
training, and perhaps most important of all, more time for teaching. 

The most effective way to meet this increasing pressure is to improve the teaching 
of fundamentals, both in manual skills and in understanding electronic theory. In skills, 
the most Important items include how to make good connections, how to use the volt-ohm- 
ammeter and how to use the oscilloscope with versatile sweep. 

In teaching fundamentals, like other dynamic subjects in education, the tendency is 
just to grow and proliferate. Concentrated effort should be directed toward developing a 
clever, coordinated presentation of everything from Ohm's Law to the operation of com- 
mon amplifiers, making the most effective use of the limited time available. Each 
a fundamental concept is revealed to the student, it should b'^ done in a way that niakes the 
later re- appearance of that concept or principle in a complex circuit evident and familiar. 
If the volt-ampere relationships of resistors and other circuit elements are properly 
started, the task of applying understanding of linear and nonlinear current vs. volmge 
curves for brand new semiconductor devices becomes less frightening. Proper handling 
of the difficult subject of feedback, desirable in operational amplifiers and servo control 
systems but undesirable in certain amplifiers with high gains and stray coupling, c^ 
make later specialized training proceed more easily for both student and iiistructor. To 
accomplish tnese objectives often requires considerably more depth and breadth from me 
teacher of fundamentals than from those who follow with more specific and complex cir- 
cuit applications. ^ , 

As a concrete example: suppose we represent half-watt resistors on graphs as rec- 
tangles, The bottom horizontal edge lies on the voltage axis, me left vertical side along 
me current axis. The lower left comer coincides wim me origin, a diagonal drawn to 
me opposite comer has a slope measured in amperes-per-volt or mho s of conductance. 
The reciprocal is me resistance, as is me ratio of me lengm of the voltage side to me 
current side. The area of me rectangle represents me power dissipated (or volt- ampere 
nroduct). If a series of such rectangles is prepared to me same scale for me ElA resistor 
values of I kilohm, 1.2K, 1.8K, 2.2K, 2.7K, 3.3K, 4.7K, 5.6K, 6.8K, 8.2K and 10 K, me 
student’s eye quickly f pots me reason for me ElA value scale for 10% tolerance resismrs. 
If all areas correspond to 1/2- watt, and all lower left comers coincide, me locus of me 
opposite comers is a hyperbola. This constant-power locus is a famUiar on vacuum 
tube anode characteristics and collector-emitter transistor curves. When me time comes 
to study these non-linear cuiwes, me student can think of mem in terms of resistor rec- 
tangles, if it helps his understanding. Technicians often have to combine EIA resistor 
values to make some omer value, or to meet a power dissipation requirernent. In me 
latter case,, me total circuit power can be a large room-sized rectangle of widm total 
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rh^ v^jri?al axis and input on the horizontal axis. In brief, by taking a simple dix-ferential 
-nmnlifler circuit and changinp the common emitter resistance from a high to a low value. 

Showing how negative feedback reduces gam, certain ex- 

and why certain circuits have high gam but poor noise 

i:atv’S’»ouId cone™ on 

‘“ro“ :«a - abll 

; ?o°earn new things on the job with excellent grounding in fundamentals. 

\ Mr. Pierce is a Consulting Engineer, Madison, Wisconsin. 
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AKin COURSES IN POWER AND MECHANJCS ^ 

Chm., Marlin Meyer; Rec., Karl J.Windberg; Speakers, Angus MacDonald, Fred McGilvrey, 

Slobodian. 



IMPLICATIONS FOR POWER MECHANICS 
IN JUNIOR HIGH SCHOOLS 

Angus J. Mac Donald 

power mechanics Is a relatively new area being *5“°'!““^ 

*?mldr"^Kr«thTr“v^dety "a^^ that Industrial arts on the Junior 

for the junior high school. 
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Possibly one ciiterion which could be applied to the power construct is one which 
maintoins that the level of abstraction at tl'.e Junior high school should be kept low, but not 
eliminated. It should be kept low because of the mental immaturity of the average student 
whose previous educationalexperlenceshave, for the most part, been a direct experiencing 
of see, touch, hear, do, etc., as he v/as being slowly introduced to the abstractions of lan- 
guage, mathematics and some science. Abstraction siiould not be elimir.ated because it is 
an integral part of learning; it should be introduced at a number of levels commensurate 
with the divergent abilities of the students. 

Textual content should cover subject matter which is either readily observable or 
can be effectively explained through the utilization of many pictures, other audio-visual 
aids or demonstrations. Concepts which require basic scientific knowledge to which the 
student has not been previously exposed should be avoided, or the necessary basic science 
should be taught along with the power concepts. The emphasis should be on total under- 
standing so that subsequent power concepts which Laild on previous ones can be readily 
und-rstood. 

In the area of student activity, abstraction should be kept at a level wherein the student 
knows what he is doing, why he is doing it, and what is the importance of his experimenta- 
tion, Rote or slavish direction obedience is not experimentation or problem-solving. 
Activity’ should progress from a directive experimentation, for an understanding of the 
concept, to free experimentation and problem-solving on the part of the student, for rein- 
forcement of the concept. Experimentation should be leveled to a wide range of student 
abilities. More obvious abstractions Involving practical or empirical problem-solving 
experimentation should be available for the lower ability students. Tl.e higher ability stu- 
dents should be given more subtle abstractions involving mathematical and reasoning solu- 
tions of problems, and experimentation to confirm ^eir mathematical computations or 
test the validity of their reasoning. Thus, the students are being grr^omed for later pro- 
grams involving, of necessity, high levels of abstraction which cannot be readily demon- 
strated, i.e., atomic theory, electrical theory and the like. 

Another general criterion which could be applied to the power construct is one involv- ; 
Ing student interest and motivation, which are so essential at the junior high school learn- 
ing level where student maturity is only able to ascertain some short-term goals for ; 
learning. Power concepts which are pertinent to his usual activities and within his im- ; 
mediate experience should be utilized in such a way that they lead to an 'onderstanding of i 
other power concepts more remote from his present well-being. Tlie transition from the | 
immediate to the remote is feasible as long as concepts are taught along lines of basic | 
scientific principles identifiable as common to both the immediate and the remote. | 

Student activities should also be geared to student interest and motivadon. These | 
aedvides in a junior high school program of power mechanics would probably faU between ! 
l ie sterile science laboratory approach and the usual Industrial arts project- centered | 
approach. They might closely approximate some of the applied science aedvides which ) 
some general science programs idlize. These aedvides are usually student-conducted | 
experiments demonstradng applied science principles with rather specialized laboratory 
equipment. In power mechanics, the same aedvity could take place, except that the students 
would udlize adapted industrial equipment. They would experiment with the applied science 
concept 1 f'T. a more industrially oriented basis so that the aedvity would take on a more 
interesting air of reality. From such aedvides, they would also gain certain knowledge ; 
and skills reladve to working with industrial equipment -a tradidonally sacr-ed “must" : 
for many Industrial arts teachers. 

A final implication is based on the criterion that junior high school students arc 
usually very volatile and nc lvc. It Involves the choice of curricula from the construct 
which allows the students a wide latitude of learning beyond the normal classroom cur- 
ricula and laboratory activity, but well within their varying abilities. Power concepts 
which underlie common knowledge area should be selected in preference to concepts 
which are rarely udlined in everyday living, or are so abstruse ^at they are discussed 
only in highly technical publications. 

In the same vein, student aedvides should be planned with plenty of student invcivc- 
mert, as well as being open-ended, so that the student has plenty of opportunities to ''en- 
ture out on his own and to discover for himself the wide latitude of applications to which 
basic science principles lend themselves. 

Power mechanics curriculum content must be designed to fic the Junior high school 
student, not the student to the curriculum. 

Mr. MocDoTKild Is Associate Professor at Son Jose State College, Colifornio. 
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COUR S ES IN WQODWORKING-Sectign l 

Chm., Russell Gerber; Rec, Robert C. Bofes;' Speakers, Jack Luy, Austin Eckerlin^- Host, Albert G. 
Mudgott. 



IMPROVING EDUCATION IN WOODWORKING 



C. Austin Eckerline 
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Did you read the paper this morning? If so, did you see the announcement by *e 
DuPont Companv of a revolutionary new plastic? It sounds like a truly remarkable dis- 
covery according to the newspaper report, but we have become so accustomed to new 

technoloedcal advances that you may have overlooked it. „ , , , ,j u i 

AccorcSng to the paper it is beautiful, relatively cheap, and available in a wide choice 

of weight, strength, color and texture values. Machining characteristics are excellent, it 

can be^bent, sliced, planed, sawed and sanded. It can be glued, nailed or screwed i«elf, 
oAer plastics, paper or metals. It can be finished naturally or painted to match any 
decor. Sounds like a real discovex7, don’t you agree? I have misled you, DuPont 
develop sSdh a material. Even with ieir enormous staff, facilities and budget, I doubt ^at 
Sfey could p^^^ such a universal plastic, and there’s really no reason for dtem co try. 
Cod has already given us such a product. It’s nature s own plastic, w^. 
never considered wood a plastic, but it is. Today, I invite you to think wood as 
truly remarkable creation of nature that it is, and together let us explore it during the 

wood too much for granted; thia fa a mistake, 
are teaching our young people how to work with it and produce useful pr^ucts for 
and tadustry. Being a wood technologist, I have a better understanding of what it is, how 
it behaves, and why it is often so contrary. I want you to learn more of this marvelo 

Burner I was invitedby Dr. Jack Luy of Eastern Kentucky University to instruct 
at an eight-week summer institute in wood technology for scho<^ind^trial a^ w^^ 

working teachers, funded by the National Defense Education Act. w ^ aware 

from all sections of the nation present. In preparing to teach these men, I became aware 
that there is a vtide gulf between the wood technologist and the industrial arts woodwc^king 
Stcher. Little of nothing has been done in the past to acquaint these teachers with a 
basic understanding of wood as a structural material. Many of you teach carpentty Md 
the uses of wood In construction, but we will confine this discussion 

struction as it applies to the production of furniture, fixtures, flaring and mUlwo^ 
Wood-based industry is in a period of rapid transition, with new machines, new 
methods and new products being introduced aJmost d£tily. , , . 

Woodworking^ has traditionaUy been a craft industry employi^ muc^ h^d to 

produce a quality product. Theold ways Just won’t work in today s 

industrv needs highly-trained, eager young people who can meet the challenge oi the future. 
BesWea me laTS commiiucluoi. belweeS me wood epeefallat and me 
teacher there also seems to be a lack of rapport between the teacher and^e industry. 
This^ is' equally unfortunate for the teacher, the student and the industry. ^ 

missing a^ chance to get valuable program support, students are missing an opportmity 
to enter a rapidly expanding field of work, and industry is missing a chance to 

of young man that they disperately need now. and in the future. M^agemenL tecause 
S^comSve pressures; often doesn't take tlie Initiative, so if the ^ ^ done It 

wiU have to be^tiie teacher who does it. Therefore, I invite you teachers to help bridge 

fn^*e past, the woodworking industry has imported its skiUed labor from ^ 

Fuione ms was the easiest and cheapest way to hire the necessary i^d 
copies Squired. This source of labor has largely dried up for a number of reasons. 
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mainly the amazing economic recovery of Europe due to the Marshall Plan and the Com- 
mon Market. Also, industry’s emphasis has shifted from the skilled hand craftsman to the 
highly skilled machine setup man and operator. Industry Just can’t afford hand labor at 
today’o labor prices. Besides, machinery Is now available to do the Job faster, more 
accurately and better than the old way. This equ<pment, of course, requires a different 
type of skilled employee. And since we can’t import him, we must train him. You can 
do this, if you meet this challenge and seize this opportunity. Just as the old ideas won’t 
work in industry, the old ideas of education won’t work, either. 

Therefore, today I wish to outline the changes that I believe are required if the high 
schools are to supply s need. These conclusions were not reached in haste, but from 
my experience of 17 yea^s as a n.anager of woodworking plants and 4 years in education. 
My present Job is primarily to bridge the gap between the school and the shop. It’s a big 
Job, but it is also fun, and I enjoy it. 1 believe you will, too. ^ 

To tackle this problem will require an open mind. Some of the ideas Tm going to 
suggest may shock you, and some may make you angry. In any case, 1 hope they will 
stimulate your thinking. If 1 can do this, my trip here will have been worthwhile. Here 
is my 15-point program for teaching students the skills tliat are salable in today’s market- 
place. Anything less is shortchanging the student and the taxpayer, not to mention the 
industry. 

(1) The first priority of my program is theretrab hng of present woodworking teach- 
ers in basic wood technology and requiring such courses for future teachers In this field. 
You can’t teach woodworking if you don’t unders tand wood . Colleges and universities that 
train teachers must require this instri'ccior for present student teachers and they must 
also offer it to experienced teachers tlr >ugh av ring and summer courses: This education 
should start at the beginning with tree and \ •'Vj.i identification. Thus I’m suggesting den- 
drology (tree identification) as the logical ;Tace to start, with courses in wood identlfica- 
tiou to follow. These courses should stress the differences of basic structure between the 
softwoods and hardwoods. The presence of resin canals, small rays, long wood cells and 
the absence of large pores distinguish the softwoods; thicker cell walls, heavy rays and 
large pores distinguish the hardwoods. Such knowledge is basic to anyone who wants to 
understand wood. The properties of wood also should be explored, with emphasis on wood 
moisture relationchips, for this explains many mysteries of wood behavior. Wood shrinks 
ten times as m cn icross the grain as along it, and twice as much in a tangential or flat- 
sawn plane as in a radial or quarter-sawn plane. An understanding of the alignment of 
the wood rays and pits in the cell walls explains why this is so. The instruction must also 
include information about both air and kiln drying, what moisture content is, and how it is 
determined. It is the weight of the water in the wood expressed as a percentage of the 
weight of the bone dry wood substance. Fiber saturation point should be explained and 
understood, for this is the point at which the cell cavities are empty of water and water 
begins to leave rhe cell walls. This loss of water in the walls causes lumber shrinkage 
and brings theproblems associated with it. Finally the course should cover wood behavior. 

It should explain why hickory is tough and strong, while white pine is soft and relatively i 
weak. Definitions of tensile strength, bending strength, stiffness and modulus of elasticity 
should all be explored and explai *ed. Lumber grading should be covered in some detail j 
too, so that you understand why hardwoods are graded on the number and size of clear ] 
pieces that can be cut from the board, while softwoods are graded by defects in the whole J 
board. Hardwood boards are cut up and used, while softwoods are used as they are re- 
ceived. You don’t cut out the knots in a 2 x 4 before you use it. 

Wood sandwich products should be explored in detail, too. Plywood, both lumber and 
veneer core, laminated beams and finger Jointed products should be studied with emphasis 
on the adhesives, the equipment and the manufacturing techniques used. Finally, the course 
should cover modified wood products such as particleboard and hardboard. It should ex- 
plain how chips or flakes are cemented together to produce particleboard, while hardboard 
is made by cementing individual wood fibers together, as in paper manufacturing. In 
short, you as a teacher need a course in wood; die different kinds, where they come from, 
their structure and properties, how they behave and how we can modify wood into other 
usable products. . . u i 

(2) Teachers should get some indusoTr experience during summers both while in school 

and while employed in teaching. Industry today has equipment that you’ve never seen md 
perhaps never dreamed of. But you should be aware of this equipment, and how “ ^its 
into the production process. Today we have machines that can sand plywood with 1/85 in. 
faces at a speed of 500 sq. ft. per minute; that can glue up 3/4 in. panels at 20 sq.ft, per 
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minute- that can rout by tracing a blueprint or from information fed to the machine by 
matmetic tape; tliat can plane wood with abrasive belts instead of using cutter heads; and 
Slafcan sand solid panels at speeds of 150 lineal feet/minute. These are but a few of die 
machines industry uses today. We also have new adhesives like the epoxies bot melts, 
new finishes like the ureas, vinyls, polyesters and urethanes, and wood substitutes such 
as plastic mouldings and vinyl overlays. Printing, embossing and other techniques per mit 
us to make cheapo woods such as poplar and gum look like expensive oak, maple, walnut 

You Should read trade magazines regularly and make ®bch reading availably 
your students. The three best are Woodworking Digest Wood J 

Industrial Wood working. Read at least one. ITiere is also a regular list of additional 
information available In each magazine issue by writing ^^^bipment manuf^^^^ 
trade associations and universities. Obtain these giveaways and pass along the best iaeas 

to your business to know local industry leaders, their companies 

and products. They are the employers who will hire your students and perhaps you, to , 
to get the summer Lperience that I suggested. You should also call upon them to talk to 

stuSnts and provide the expertise In special areas |^Se 

local citizen support to purcnase needed equipment and facilities. 

machines for a specific training need. Get to know these people andyou 11 find you 

friends who are happy to help you. Also become acquainted with labor leaders, f th y 

can leasing instead of purchasing equipment, with the option to 

update when newer and better machines come on the market. It may even save the school 
money and certainly offers you greater flexibility in the choice of machinery. It al 

softens the shock of the large initial purchase request. , . . 

(6) You should make greater use of out-of-school teaching talent. Invite equipment 

people^ in to talk about mrchinery, and material suppliers such as l^ber, adhesive 
finishing sales people to explain their products. They have movies and filmstrips available 
for iust such purposes, and such people are experts in their fields. . w ,, 

(7) Make greater use of your state university or nearest forestry school for guest 
lecturers and extension specialists. Use their film libraries where you can. Most states 
have people available for special instruction and are delighted to visit high schools. In- 

f 81 *Make greater use throughout your teaching of films, filmstrips and perhaps pro- 
grammed teacSig. The National Forest Products Association in ® 

olete catalog of literature and films available free upon request. This Association also 
has ^technical people who are pleased to visit your class and talk to students about 

(9) Get o^^r the “hand tool and home workshop” mentality. You must realize ttiat 
indusrry^es heavy speciaUzed equipment to produce efficiently. Light equlpmentis fine 
to bfSI ^n! hut S sure the studenm understand that this is only for earning. Develop 
Smple projects where several students set up a simulated production line and each does 
a single operation to produce the final product. This Is particularly goo 

of a woodworking course for a project so that the student can become more industry- 
oriented. It also illustrates how a long product run Justins the time and expense of a Jig 
nr* fivru-re to make an operation safer» faster and more efficient, i ^ 

(10) Use field trips to acquaint students with local industry. 

visitors, particularly from schools. They are also selfish and wouxd ^ be ^le to 
hire good*^ young workers. Don't let a field trip become a mob scene. Schedule two or 
three boys at a time for an 'Tn-depth” look at the business and perhaps lunch with fore- 
men and^managers. This takes more effort, but provides a much more me^ingfule^^ 
perlence for t& boys. Require a short report from the student after the trip about his 
experiences, to stimulate greater Interest and questions during the 
^ (11) Make use of displays of local products, safety posters 
ranze of items manufactured from wood. St. Regis Paper Company in New York City h^ 
a^hole series of color ads on wood that should be in every hlgl: school woodworking shop. 
And they are free for the cost of a letter to the company. Get them for your shop. 

^ (12) Plan to take some new courses at regular intervals to learn 
latest teaching techniques. These can keep your outlook current and may also put money 
At, .rrwiir* rmrkfit If the principal is aware of your studies, ^ ^ 

^ risrAcaulre some basic understanding of die computer, what it can do, and what It 
can’t frightened by these machines. Remember computers are only 






as smart as the programmer. Here again gat your local IBM or Univac salesmen to talk 
to your clnss in this specialized area. Computers are being used in woodworking more 
and more. First they were used only for pay oils and billing; later for inventory control. 
Now we are beginning to use them to figure lum/>er yield, to set work standards and ma- 
chine loading times. They have even been used to perate certain machines, and this use 
will certainly increase as even more sophisticated computers and optical scanners are 

developed. , ^ . 

(14) ii''vesti ; fe work-study programs for some of your students so they can work as 
well as go to school. This may be especially helpful to students from low income gJ'oups 
by supplying seme extra family income while they continue school, and make the daily 
instruction much more meanin^ul, too. I believe that many students who presently drop 
out and become a r>roblem to society could be salvaged by such courses. Let s try to 
make them useful co vacus instead of dropouts. Investigation may turn up some federal 
or state money for such a project. 

/15) Finally, I Invite you to bring more enthusiasm to the classroom or shop. Wood 
is tlie most exciting material in the worl^^ yon understand it. Become better acquainted 
with it, know where the tree grew and acquire some understanding of logging and saw- 
milling. You can't be enthusiastic about something you don’t know or understand. En- 
thusiasm for your subject can go a long way toward making up for deficiencies m equip- 
ment or teaching techniques. Enthusiasm is contagious. If you're enthusiastic alxmt your 
subject your students will be, too. Wood can be a very dull subject, or it ctm be very 
exciting. The choice is yours. If the woodworking industry is to prosper and grow, it must 
have a continuing supply of properly trained and motivated young people eager and willing 
tr accept the challenge. As woodworking teachers you have a responsibility to instruct 
and stimulate these young people. I hope I have given you some ideas about ways to do it 
better. 



\f. Eck« 3 rl!ne is Wood Consultant in the Department of Forestry at the University of Kentucky, Lexington. 



W-6.10 AlAA 
Special Interest Session 

NEW CONCEPTS IN CURRICULUM AND COURSES IN PLASTICS , 

Chm., Lole Grandprey; Rec., Clark A. Molcomson; Speakers, James Runnalls, Gerald L. Steele, Richard 
Reynolds; Host, Stanley Turner, 



NDEA PLASTICS INSTITUTE: A FOLLOW-UP 

James J. Runnalls 

Title XI of the National Defense Education Act was extended in November, 1965, to 
include in its institute program teachers and supervisors of Industrial arts. Five institutes 
were set upfor the summerof 1966 and provided advanced study opportunities for 144 par- 
ticipants. For the summer of 1967, the number of institutes was extended to twenty-nine. 

Stout State University was awarded one of the 1967 institute contracts for a technical 
specialty in industrial arts plastics. The purpose of this paper, then, is to show the degr^ = 
of success of the institute in encouraging the participants to initiate and include instruc- 
tional units about plastics in their teaching. . u ^ 

The very high level of interest in industrial arts institutes was illustrated by the over 
1,100 inquiries received by the plastics departm ait at Stout. Twenty-five participants were 
selected from a total of 689 applicants. The participants represented 19 states and one 

trust territory of the US. . ^ ' 

The participants were selected with the assumption that they had had no prior experi- 
ence in working with plastics, nor had taken any formal college courses in industtlal arte j 
plastics. Each applicant was to have indicated that he was not teaching any classes in 
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olastlcs It was discovered after the participants arrived on campus that two of them were 

* , * . t • . - .1 t isrvJrQ ir* nlsstic® Euif tlist tlisy dlici Isclc foirnioJl 

actively engageu in leacning conipxcucuoivc units inpiastiu^, — t u;a^ 

olastlcs training in an industrial arts classroom. 

The content of this institute was divided into four major areas of instruction: plastics 

materials and processes, tool making for plastics, educational media and a seminar. 

In the plastics nrsatfirlals and processes section, the participants of Ae institute were 

provided with an opportunity to have laboratory experiences in most 

esses The tool-mSking for plastics dealt with the production of steel tooling for plastics 
processing. The participants studied about the theory of mold making and each Partici- 
pant completed a steel compression mold. The educ ^tional inedia section provided the 

participants with an opportunity to produce overhead transparencies, 35mm colored slides, 

Ld an^instructional film, all pertaining to plastics processing. The seminar was used 
to develop courses of study to be used in teaching plastics at the junior and senior high 

school^^ of this instr uction was supplemented with field trips to plastics processing plants, 
to an extruder manufacturing plant and to a cool shop of a plastics processing corporataom 
it was decided toward the end of the institute that several follow-up stupes should 
be made to ascertain the effectiveness of the institute in assisting the particip^ts to 
initiate plastics programs witliin their schools. It was decided that the first follow-up 
should be conducted toward the end of the first school year . - . 

One of the questions on the application to the institute pertained to the desires of *e 
applicant to set up cr initiate a plastics program. Each of the participants expressed a 
Strang desire to learn about plastics and a desire to set up a program in plastics wh^ he 
returned to his school. Each of the applicant’s immediate school superiors in ^ 
cases superintendents, indicated that he would be willing to support the applicant in initiat- 

ing fo^ of the participants in the latter part 

nf March The following data were collected from the information forms sent out: 

^Each of the participants indicated thar he had gained enough knowledge about plastics 

from the institute to teach a unit or course in plastics. 

One of the participants indicated that his full-time teaching assignment was teaching 
nlastics Four others indicated that part of their teaching assignment included classes 
?n Plastics. The major teaching assignments of the others included; seven teaching gen- 
eral shop, five teaching metals shops, seven teaching woodworking and one teaching auto 
mechaniS. The auto mechanics instructor was the only one who in^cated *at he was 
changing schools next year. His full-time teaching assignment will be in sertng up ^d 
SiSig a new plastics program. Nine, or 36.0 percent, of the participants were not 

! teaching any units about plastics in their i:\boratorieR. 

It was noted that eleven of the participants were able to purchase plastics processing 
eaulpmOT? as a result of attemitag the institute. However, eight of the participants were 
unable to obtain equipment either because their administration would not let them set up 

a new program or because the school boards would not provide funds. 

To learn what communicaticn had transpired between the participants and their re- 
spective school boards, the information form showed that 12, or 48.0 percent, of die par- 
ticipants had reported to their school boards on their attendance at the institute. Five of 
these participants were among those who were not teaching any vmits about plastics, and 
two of the five were not receiving any support in initiating a plastics pro^am. 

The information form revealed that the participants were kept busy during *e schwl 
vear informing groups about their participation in the institute. Seventeen, or 68.0 per- 
cent of tlic group gave reports or demonstrations to local or state industrial arts associo.- 
S during me school year. Three of the participants are on an AIAA panel discussion 

on the participants are not aware of the funds available to induswial 

arts under Title III of NDEA, or else allocations have not beei.' made by 
states or schools. Only one participant indicated that he was 52 ^^^ 

Title III to purchase plastics processing equipment for next year. Thirteen, or 52 .U per 
lent of me^participaSts were aUocating specific funds to purchase plastics equipment for 
next vear The range of funds was from $320 to $10,000, and the mean was $ ,22 • 

SSing Xs first year it could be naturally assumed that the participants would ^ 
lacking processing equipment since the equipment would have 

most caLs, before they attended the institute. One participant reported that he had been 
able*^ to procure a thermoforming press, compression press, two injection presses, a 
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rotatinnal casting machine- and plastics welder this year. Three others reported having 
thermo'fcrming presses, and two others had injection presses. It is assumed that those 
individuals working with vinyl dispersions also had access to heating equipment. 

The participants who were teaching courses or units in plastics did obtain plastic 
materials to work wlch, even though not all of them had processing equipment. The most 
common material being used was polyester resin for hand lay-up of projects. This was 
being used by twelve, or 48.0 percent, of the narticipants. Nine were making use of vinyl 
dispersions and six were using urethane foams, expandable polystyrene and polystpene 
sheet material. The acrylics were being used by nine of the participants even though 
little, if any, emphasis was placed on the use of this material during the Institute. 

During the seminar of the institute the participants were encouraged to subscribe to 
plastics periodicals to keep abreast of developments in the plastics industry. Eleven of 
the participants have subscribed to Modem Plastics magazine; thirteen did not subsc^be 
to any plastics periodicals. Seven, or 28.0 percent, of the group requisitioned plastics 

books through their school libraries. , . . ^ 

All of the participants have made molds of some type during the school year. 1 nls 
would seem to indicate that they did have a con'cinuing desire to work with the medium of 
olastics 

During the seminar session of the institute, six courses of study for plastics were 
developed. These courses of study were designed to meet the specific needs certain 
grade levels, laboratory facilities and time available to teach about plastics. Eleven of 
the participants were using the courses of study which they helped to develop, and the 
other five were using one of the other courses of study developed by the group. 

It seems safe to assume at this time that the Institute in Plastics was a success, 
since it is known that at least 16 of the participants were teaching a course or instructional 
unit about plastics. Any pi’ogram which provides a summer income can appear attractive, 
but to learn at che same time is indeed a worthwhile proposition. It is Interesting to note 
that five of the men applied for NDE A Institutes again this year, but aU felt that they would 
not be chosen because of prior experience at an institute. 

Dr. Runnalls is Assoclota Professor at Stout State University, Menomonie, Wisconsin. 



PLASTICS AS AN INSTRUCTIONAL AREA | 

Gerald L. Steele | 

I 

In an age when the size of the world is shrinking, people are moving about with ever- ■ 
increasing ease, new technology is being created dally and man is looking towards the i 
heavens, it is necessary for the curriculum of the schools to keep current with new tech- | 

nological advances. .... . , .j, i 

One area of the new technology which has had little emphasis in the schools until very % 

recently is that of plastics or synthetics. Even "he recent emphasis has been less than 

desirable. It is this area of technology to which I address myself today. 

Some idea of tne importance of the plastics industry can be established by a recent 
estimate of the potential of this industry. The Society of the Plastics Industry, Inc., has 
recently stated that the industry presently has reached about 4% to 5% of its total poten- 
tial. It has a growth rate of up to five times that of all other industries. It is expected i 
to be one of the major employers in this country in the near future. If these facts ^e true, 
and all indications are that they are, vast new horizons are still to be blazed by th.s rela- 
tively new family of materials. u 

Let us look for a moment at what these new materials are. Plastics have heen de- 
fined by Swanson as “those materials which are synthetic, or man made, which have large 
molecules (hi^ molecular wei^t) and are moldable during manufacture, but eventu^y 
harden.” These materials can further be broken down into two general categories: 

thermoplastic and thermosetting. , , . , i* . -^trAA 

Thermoplastics are those synthetic materials which are moldabTe when hot ^d rigid 
or semi-rigid when cooled. They may be remolded with subsequent heating. Thermo- 
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those whioh are moldable under heat and/or pressure and cure to 
piwscit- — « — - ,.u«„ 0^0 T^#^T-mnnftntlv cured. 
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Qolid nart Thermosetting plastics may not be remolded; they are perrranenuy • 

These mrSpee of ®plaetlcs have*^ many generic kmda within ®o=htamily. Generic 
names auch as ^rylic. nylon, celluloae acetate, polyethylene, phenolic and melamine 

should familiar even to the casual observer. 

What does this all have to do tvith industrial arts, we ask? It becomes incresc^ingly 
ohvloua as we walk through the. local drug store, the hardware store, the super-market 
and^ the clothing store, to name a few, that plastics are becoming increasingly important 
in our lives. If we are to depend upon plastics and intelligently use plastics, either as 
nroducerror considers, we ought to knov, more about them, how they are produced and 
how they ar« processed. Since industrial arts has been the subject area which has been 

made up of other industrial materials, then why nor piasncs? nrHf=. 

Well what has been done with plastics In industrial arts in the past? PitifuUy litde, 
if we ari'to use -Interpretation of Industry" as one of the cornerstones or objects s for 
mm, atrial arts Most of the course's or units In plastics at the secondary school level 
havTbeen based upon secondary finishing operations of acrylic plastic sheet, the so-called 

'■"“Tull done at dte collage level is reflected In James Rimnalls’ 

doctor^ tSLia of 1965. His study of over 200 college Industrial arts 

US has shown conclusively that the colleges have only very recently begun to teach the 

concgim of *e ^iMtics interpret the plastics Industry, we must 

cents that industry and nm "fluffing and buftlrg” of acrylic a skill which cannot be 

Sdid as ^ indusJlalormassproductlonprocess. It can only be described as a minor 

whm a^eXconclpt?rm"^ Industry which shmdd be tau^7 

If we use the volume of plastics materials processed as a criterion for selec&on of 
most important plastics process, we would arrive at injection molding as e 
•r>,w»^-i-an^ro fhp indust'^ This process converts the largest tonnage of plasacs mate- 
rial into consumer products of any process. Therefore, niy first re<Mmmendation is 
that a course or unit in plastics at any level must include injection molding. 

Tha ac5>nd mosrimportant proLsa now seems to be 
forming blow forming or mechanical stretch forming. 'Hiese three thernioformtag 
r.nf>ratlona with all Aeir variations and combinations, probably account for the next 
largest total volume of plastics materials processed into finished cons^er products. 
The third process in terms of current importance to the in stty is ^ P 

presslon molding, which, with slight variation, becomes transfer molding. 

t Ssed!^r^morl^stly process than injection molding, and in 

regain, many of which be auccea^u^^cdc^^ 

in induscr?af arts. A bare minimum plastics program at 

SudTno less than the three processes I have just describea namely, injection, thermo- 

'“”M£.rwuTS^ue than compruBslon/^ansfer or 

tbermX-mlng ta terms of pounds of plastics processed. In these terms *=7 n^y be 
Stfhr h„r when we analyze furdier we find that much of the extruded volume Is sheet and 
film which is subsequently thermoformed into end products. Nevertheless, it is impoitant 

“"^S^‘‘mol"s^ is becoming Increasingly Impormnt One 
onlv has to look In th^grecers- shelves to find evidence of this In containers for liquid 
Smerelnra? shSnpoos and similar Items. It Is rapidly gaining In volume. 

RmaUona“oldlng has gained a nice share of the market recently and has become 

feasible for industrial arts. It promises to gain in pop^arity rapidly, 
cludeTm p°aSc^ co^aeTr? 

p^^^srASKrirf^^^^^^ ans mthou^ some are 

n??oma*“i2*c^ot talk about curriculum without being caught up In the eq^pment 
SL Bm *TmornOTt7l prefer to discuss the curriculum aspect a bit further. 
TwoSl lW » P^sS thridTaSfwhal material should be taught In what order, and to what 
depth it should be pursued. 
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The question is simgy this ho» much can 
in the design of products a deeper look at basic polymer chemistry. 

system at the college level, cHven to undergraduate and graduate 

ir:emrirur“rrp,fxfrnrrs^^^^^^^^ 

^Tcrwiriun r^rrini -h^asnc™ a»hc graduate >e^el 

have not had adequate background to pursue 'vork on a pro^^^ accelerated 

faraTr"nr*rrrst‘’p\?roVrco^ 

*a"ves"l wouM hopfSTattsfy ?n i scries o. plastics courses at the . u.dcrgraduate 
‘"'’"‘in adadon m aU an i 

a^ti? "n'cts 

in plastics, there Is one which I think is °! “™°«V™^='^^hers wilf 

of preparing tafchers who idll i™ ?t\tems o?pl?amofenrnpor= 

specify the equipment that ^necifv eauipment for those courses. Since 

dot Ittvatt’af theta'r^us levels of Instrucdon should be available 

for ihe students to leara to i„„e pieces of expensive equlp- 

minTllFhepchSe^^t^^ ^fonir^tch oftetresXrMsIlot b”5 

ZittU e^P^ettllcrdre^™^^^^^^^^ le/el of Instrucdon will he able to oper- 
ate successf^ly. various levels of equipment are available, the college student 

lean^ ■ ht’t o^Tate^Sf-cht^r^ 

equipment and teach the -^0 ^o^ng shy’^away 

courses in this area. Teachers tend to te . education can reduce 

from the unknown. Many do not care to experiment 

this tendency by providing the and experi- 

Advanced courses in plastics should ^ of molds 

S^sLSteTv^W pCd^. '’"^"ersi.o'Si&rmflSem^ S*mSd°' 

ma"s an^ *elr proV appllcadons. ^ *0^ 

«e?-^ ?i^“':?rc?si'^'’to develop 

°Zirm‘S:ing is an art which can only be 

S |eX"on"orcrte ^ (or the studeni, but it .3 only after he has 



o 

ERIC 



XI 



106 



had the trial and error experience of mold design and construction ^e truly under- 
s?andf mi process. At this point, he begins to become qualified to teach plastics at the 

seconda^r^j-evel^erience in plastics should include total design 

thATi nne mat-=^rial or elastic process (or both) are included in one product. Ditterent 
parts of the product should be fabricated or molded from different plastics materials by 
a variety of ^processes. Where possible other materials, such as wood, metal, glass, 

advanced student or gradual student He 

should make new applications ot existing processes or adapt processes to industrial ts 
whereJheVn^h'^h°^*i^km'^^ I tael that we need to develop total programs in plastics for 

industrial arts teacher educau^^^^^^ 

?h ^Dv-nr>f.r use and h w to design develop and construct molds for plastics products. 
¥hTs?uS sLuiralso be abi";fi a^d defend the Justification of plastics uc,utp- 

"'^"Vnis ^au'^smmds' Ute’a large order, but it Is no more than we ask of a woods, metals, 

more colleges are looking for plastics instructors, Th.s is a good sign. y 

at the context 

associLed with industrial education. The new approaches such as the Ohio te umyer 
siW of Ilh'nois Industrial Arts Curriculum Pro ject, the Stout American 
' noX Malev's methods and others require the materials and pi >cesses of the plastics in- 
dustry as much a^i^^ than, our current pattern of teaching industrial education. 

. So^'^motSlcation of course structure may be in order for the new approaches but 1 feel 
I that the same objectives must be satisfied. 

! Dr. U Asshtcn. Professor !n the Deport,.., - of ledus.riol Educo.ion end Techr,oloay o, Boll Store 

; University, Moncie, Indiana. 
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MANPOWER REQUIREMENTS FOR 
THE AEROSPACE INDUSTRIES 

Peder A. Otterson 
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term “aerospace" is relatively new to our vocabmary. It implies 
nn eltenstoroJ man'/^ activities within the atmosphere to the space beyond 

The Aerospace industry can be considered to include the research, developmc it, desl^ 
Ind proXfuon" ofaTl aLcraft. missiles and space cr^t and meir 

This would include manufacturingplants thnt make complete aircraf 

as weU aa thogc making componim parts or sub-assemblies for 

Federal government agencies sucli the Nationa-B Aeronautics ana Sp , - , 
tration and thl Department ol Defense, as well as private and university research labora- 
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tofics engaged in aerospace work, are generally included as part of the aerospace indus* 

try. , j . . 

In 1966, over 1.3 million people were employed in the aerospace industry. About a 

half million workers were employed in the production of aircraft, another half million 
were engaged in the construction of missiles and space craft, and an additional 150,000 
workers were helping to develop and produce the complex electronic equipment needed 
for today's aerospace vehicles. Civilian employees of tlie federal government comprise 
the remaining aerospace workers. 

Aircraft are produced to transport goods and people to all parts of the earth. About 
three-fourths of aircraft production in dollar value is manufactured for the armed serv- 
ices. Military aircraft include bombers, cargo planes, fighters, trainers and helicopters. 
More civilian than military planes are produced each year. Civilian planes vary in size 
from huge jet airliners costing millions of dollars to small single-engine planes with a 
price of little more than a deluxe automobile. A recent survey indicates that the scheduled 
air carriers nave currently on order aircraft valued at 5.5 billion dollars to be delivered 

through 1971. , , r • r 

In the last few years, there has been a pronounced growth in the number of aircraft 
produced for private business and pleasure flying. Space craft are designed to be launched 
to escape the earth's atmosphere by means of speed many times that of sound. Rockets 
are used as their propulsion systems, because such engines are the most powerful and 
can operate without an air intake. A variety of different kinds of space craft is needed 
for exploring space and for our national defense. 



The Challenge of Space . j 

The Tiros satellite supplies information about the weather, and the Early Bird satellite / 
transmits television signals across the oceans. Launch rockets, such as Satuim V, send 
space craft to the moon and distant planets. At present, maximum effort is being made 
to land astronauts on the moon by the early 1970'«. Fattd mishaps in the man-space pro- 
gram have raised criticism that would attempt to stop these programs as being too dan- 
gerous and wasteful of resources. Although the investment in material resources has been 
high, it does not begin to compare with the daily consumption of materials in even limited 
wars such as the current one in Southeast Asia, 

Man in quest of adventure continually has new challenges to overcome. The pattern 
throughout history shows that he will either devote his energies to pushing forward into 
hostile environments, or he will turn to wars of conquest. There is little assurance that 
there will be any change in this pattern in the future. The application of human skills to 
solve problems required for man’s existence in the low temperature and vacuum environ- | 
ment of space has accelerated developments of goods and services that will benefit man- 
kind. 



The Nature of the Job .r. j , 

The main components of either an aircraft or a space craft can be classified into 
three general categories. These would be structures, propidsion and systems. Systems 
would include instrumentation as required. The manufacturer of aerospace vehicles is 
usually under the technical direction of a prime contractor. He manages and coordinates 
the entire project, subject to periodilc inspections by the agency ordering the vehicle. 
His engineering department prepares design drawings and other specifications. These 
go to production departments where the details regarding materials, processes and opera- 
tions necessary to complete the vehicle are programed. The delivery and inspection of 
thousands of parts and sub- assemblies from sub-contractors must be coordinated to fit 

the final assembly. _ , , ^ 

The educational background and job skills required for tlie design and manufacture ot 
aerospace vehicles varies from the advanced degrees of engineers and scientists to that 
of some plant workers who can learn their jobs after a few days or weeks of training. 
Some of the more important jobs in aerospace products manufacturing can be listed under 
three major categories: professional and technical occupations; administrative, clerical 
and related occupations; and plant occupations. Many of the jobs in this industry are simi- 
lar to those found in other manufacturing industries. 

Before production of an aerospace vehicle can begin, a design must be approved. Tms 
involves many experiments and feasibility studies to determine different possibilities 
that may meet the conditions in which the vehicle will be operated. Scale models that are 
made from improved designs are tested under simulated flight conditions. The next step 
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iQ to de/eloD a fvUl-size experimental model, or prototype, which is *oroughly ^®sted 
botTon groimd and In th? air. H these results are sattsfactory. producticn may then 

Usually many modifications in the craft are made during ^e course of desi^ 

"7eSjDa‘JSn^e'S’s“Sd%clentists work in a wide and varied range oi applied fields. 
They are assisted^by many types of workers such as draftsmen, mathemanclan^Utora 

mcafSrs%1dT“mrlarTemprny^d^^^^^ 

/Uthoi^'^^rmln^ge??^^^ ^sitions in tl.o aerospace industry may 

be comparable to those in other industries, they usually require a 

SnfrmSrine because of the importance of research and development this field. TOs 
Sd and supe?^rision. research and P-ducUon as a"d%S:"isS,g aid 

ir. df^rmrrments such as sales, purchasing, accounting, public relations, advertising ana 
SdSmXrrf’Jtlln? Many IfeAs, secrmaries, stenographers, typists and other office 

personne^^e^^o^employe^^ workers in the aerospace industry were employed in ^Mt 

iSlCBr^-Sr S?n»“iS« 

degree in one of the engineering specialties or in science. 

mJyo^sacatii? oPt he technology developed, it created an upward shift in the 

technical preparation for the various levels of occupations. Engineertog schwls abandoned 

; many of *elr 

: Sfeov^ryTas Lqulr^ Sai theWgineer ^ « the 

enccineering profession transcends to a higher operating i , ai| relv 

^ iHl^d bv the so-called practical or applications- type engineer. The engineer will y 
i Store heavily on the paraprofessional or technician and technoloj^st, who is trained m a 
i narro^ ^ ^ fundamental background in me con- 

i and engineering problems using the 

■ and Slls of specialists focused on a specific endeavor has come into ^ 

craftsm^. ^ frontiers were advanced, the responsibilities of each role were ex- 

A Irorter emXsiV was olaced on theoretical engineering and the importance 
pand d. ® *^Tf-ereauiredtohave ^ broad educational base witli an understand- 

Inlmlis^'fherewara further increase in the appllcatlone gap that orlglnaUy created the 
5- need for c„„„eU for Professional Development has classified the teohnicM 

’’ ^o&ut'fo” eta^rL" Vpfrsonl?^ has conSefod^the four-year haccalaureate degree 
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in ,; 4 t.. 2 ering technology." There hns been a significant increase in the number of pro- 
grams offering a baccalaureate degree in industrial or engineering technology. Some of 
these programs have evolved from two- a. d three-year engineering technology programs 
and oilers have grown from industrial options of the traditional industrial arts or indus- 
trial education curricula. 

The Engineers Council for Professional Development has for a number of years 
recognized and granted accreditation lo many two-year, post-secondary, technical pro- 
grams. It Is only within the past year that they have recognized and granted accreditation 
to a number of four-year teclmology curricula. This reflects in part the total shift In tlie 
technical preparation for the needs of industry and society in general. It also reflects tlie 
Importance of providing the opportunity for the continuing education of tlie engineering 
technician. 

The connotation of "terminal education" for the two-year schools discouraged many 
of the students from enrolling in such progra.ns. This has been well illustrated by the 
fact that enrollment In technical institute ' has been quite static for the past five years, 
while enrollments in four-yev • program increased. The engineering technologist 

with a four-year bachelor’s uegree is lu lo hold the same Job title and receive the 
same salary as his more conventional counterpart, the BS in engineering. He is a much- 
sought-after middleman in the industry - part businessman, part technician, part super- 
visor, and oriented for manufacturing management. 

Aerospace Technology — Kent State University 

The four-year aerospace technology curriculum at Kent State University provides 
an example of a baccalaureate technology program that e'^olved from industrial artt. . 
During World War II, several aviation courses were instituted at Kent in support of the 
defense efforts of the nation. After the v/ar, additional courses in aviation were added 
along with the appropriate science and mathematics and general college requirements 
necessary to fill ou'.; a four-year degree program. 

The original structure was oriented to the body of knowledge relevant to aircraft 
maintenance and also to the elements of flight. There were only a few graduates In the 
early 1950*a from Aviation Technology. The title of the curriculum was changed to Aero- 
space Technology early In the 1960's, and several courses were revised accordingly. 
To date, there have been approximately 150 graduates from two opUons. The two options 
are the "science" option, which has a heavy concentration of mathematics and science 
In addition to specialized courses In aerospace subjects; and the ‘operotions” option, 
which replaces some of the science and mathematic subjects with business and manage- 
ment-type courses, plus electives In professional flight courses for those who have tixat 
aptitude and interest. 

A partial return on a survey being conducted of the graduates of Kent State Aerospace 
Technology indicates a high degree of acceptance by the aerospace industry for diese 
people. The job tlues of these graduates range all the way from chief engineer, product 
engineer, project engineer, cn through to technical writers. In the professional flying 
category, several are aircraft commanders or captains on jet airliners and various other 
flight crew members, as well as air traffic controllers and other ground support positions. 
Although it is not my intent to suggest that the dollar sign be accepted as one of the major 
criteria of success, it is interesting to note that over one-third of these graduates have 
salaries above the $15,000 per year bracket. 

Future Employment Picture 

The United States Bureau of Labor Statistics predicts that during the next decode 
aerospace employment may fluctuate in the nature of application, but the total figure will 
not vary significantly through 1975. This projection assumes that major defense expendi- 
tures now being required for tho Viet Nam conflict will not be necessary, and tliese re- 
sources can be reverted to peaceful applications. 

A renewed emphasis on space exploration and the expansion of general aviation, os 
well as oa the air transf ortattou ayaioin, should provide tens of vhoutu nda of employment 
opportunities. It is estimated tliat tlierc will be 20,000 to 30,000 job openings each yenr 
in aerospace occuf-atlons. Tlie ratio of technicians to engineers is expected to increase 
over this period, resulting in a total greater over-all growth in this category than In 
many others. 

Implications for Industrial Arts 

As each new technologry develops, ic compiles its own bcxly of knowledge and vocabulary 



ot technical terms. Many oftljc terms ■"■'’^r‘^i"^erarcrond™evc“op^^^^ 
space industry ore unique to that Held. As me researen onu ^ 

f„“t::f’^^frpS;fotth^roS^ 

l:Zapp:oarto"p?obK solving in 

"elude ml"Srof°hnriSglo^^ the industrial arts curriculum without 

being guilty of neglect. 

Mr. Otterson teaches ot Kent (Ohio) State University. 
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A UNIT APPROACH TO INDUSTRIAL ARTS 
FOR THE RETARDED CHILD 

William A. Cochran 

The mentally retarded student is an individual of habit, not reason, a 
but not of thlnitlnl Most of rheUmc a ;Sfli«es™of thT «»rd^ 

^?.;irrmrh“a^rorreTpeH^^^^^^^ t»e normal person In order 

aiese students should have. She explained *em in • child- experl- 

“ teachine and successful learning ere dependent on cniia-expei i 

“Sr:- S? rnt^Lncrin^aiL^r^'. 

S?^^hld“L^ert^^^ “tbTs'^^a*^^^ r'e»e of" ex- 

K three' types ot e>^*''*=5“ “=*'^g^ 3 {®hM,”ejtp“riOTces 
Industrial arts for the retarded class. The first-hand 

|“eTf!"l P^erre’d to as the 

"“‘rn't "r » fc lived on mis c«vect, rfractir rev'iJShl?X“ 

of the mentally retarded student invo vo _ witif abstractions The second-hand ex- 
dlrect concrete P=T>erlences become associated OTth experience. 

^m"aro^eT aur-^lsSr Shglnal experience. For teaching 

of expression. This experience is the doing, the acquisition of knowl g, 
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of simple skills and the attainment of rhe objectives for the unit. 

Any curriculum for the mentally retarded should be an evolving one, subject to change 
as continued use and experimentation determine the need for modification. 

Instructional units allow for deletions or additions to the curriculum, because tliese 
changes or modifications can be made without interfering with the objectives or goals of 
the entire curriculum for the retarded student. 

There are several points that should be considered in planning an instructional unit. 
(1) The teacher must decide what his objectives are. One of the fundamentals of teach- 
ing the mentally retarded student is that the teacher realizes that rhe objectives for the 
retarded child differ from those for the normal only in degree and emphasis. Educational 
experiences for the retarded should be seciucntial, with the emphasis placed on practical 
application of all instruction. 

(2) The teacher musi: try to base the unit on experiences that are common to most 
of the students in his class. This is especially important for the retarded because the 
teaclier needs a common point of departure that is within the scope of his retarded stu- 
cionts^ oxpGXi0ncG. 

'3) Using the common point of departure, the teacher should develop the unit in such 
a way that the unit will lead the class through a series of sequential, structured experi- 
ences. Built-in structure allows for flexibility; if one method does not work, try another. 

(4) Do not set a time limit for the unit; the teacher may find the instructional topics 
are too difficult or need revision. 

(5) Finally, the unit should be so constructed as n> reinforce other areas of knowledge 
that are being developed in the school program for the ‘Toecirl student*'. 

“Knowing Your Home” is an instructional lu.ii ‘hat can used as an illustration. 
The purpose of this unit is to develop an awareness ^ ' simple repairs, consumer knowl- 
edge and safety. This unit is an attempt to use the home of the retarded student as the 
basis for instruction. The home will be the common point of departure because the re- 
tarded student is familiar with things he has or must use in his home environment. 

The main objectives of this unit are to: Develop knowledge of basic hand tools; de- 
velop some degree of skill in the use of hand tools; develop knowledge in how to perform 
simple repair job.s found in tlie home; develop consumer awareness; and develop safe 
practicv-s in working around the house. 

The unit is divided into four instructional topic areas: Where and how water gets 
into the house; where and how gas gets into the home; where and how electricity gets into 
the home; and general maintenance and repair. 

Each Instructional topic is sub-divided Into repair information topics and consumer 
knowledge topics. The repair topics are the doing or first-hand experience, and the con- 
sumer topics are the second-hand experiences such as field trips and film viewing. The 
third-hand experience becomes the computation of the gas, water or electric bills and also 
a realization of a repair job successfully completed. 

“Knowing Your Home" was written to reinforce a uni: titled Homebuilding . This 
unit le concerned with training the reta. Jed student in the skills necessary for good home 
management. The purpose oi ihe "Homebuildiiag“ unit is to develop skills in the proper 
use and care of appliances, toe i and general appara*-us used in the home. Instruction is 
provided in the nutritional value, selection, preparation and storage of goods, as well as 
in how to select and care for clothing; sound financial home management is also stressed. 

A coordinated effort on the part of the industrial arts and home economics teachers 
can muke a real, concrete and meaningful educational exx,erience for the special class by 
preparing the retarded students to become more effective members or providers for 

homes. 

Mr. Cochran is Shop Supervisor for the Mason Occupational Training Center, Arlington, Va, 

AN ACTION CURRICULUM FOR 
THE RETARDED CHILD 

Leonard Hunter 

An exploratory program in industrial ar's titled *'Pre-Vocatlonar' has been in opera- 
tion since 1964. It was desigtjed to prevr r drop-outs among low achieving or special 



education Sturms. educable range of mental retardation (IQ 50 to 80) was en- 

rolled Si die piog^am upon the recommendations of the guidance counselor, Principal, 
T^OllCQ in me P o t 1 j •. tllQt tllG bOVS 1*13(1 tO be 

program ’’o^ Ltanaance. thi boys' would graduate wi* a high school 

iSS'H 

of material and purchasing supplies. This type ^ 

pracJical use of knowledge and is far more interesting and beneficial to the slow icar 

Sy^werelnsttuctad in the safe use ot all the P°»“XarutLt" LTks'‘?too£ 

Addition* sp^e was secured and the boys prepared a place ^o refinish ^tom°bil . 

the school system obtained a run-down house. The " 

with a high school diploma, four boys ^ m'v^irmaSied Md thrao have children. 

i ::S5SHH:?arH« 

of a burden on society. 



Mr. Hunler is Coordlnotor for Special Classes, Connellsville, Pennsylvania. 



W-6.13 AIAA 
Special Interest Sesaion 

G.o,n.e.WMki,aoa, Tho^t B. Homi,, UyH 

VondeBcrg, Alfred J. Hemaur; Host, J. George Williamsoi 



INDUSTR'U ARTS AND 
CA EER UEVELOPMENT 



George B. Wilkinson 



rr^si.“Sf. 



ERIC 



il3 



1 1 9 



of high school graduates who are unemployed while jobs go begging. We are conceiTied 
when critics point their fingers at these people to show tliat education is not doing its jo . 

We are concerned about dropouts who might have been retained through an educational 
nrogram that had real meaning for them. We are concerned a^ut the adult who does not 
knew where to turn when his job ceases to exist. All of this is ^within the context o our 
general topic for today, “Industrial Arts Md the World of Work , and tlie specific topic, 

“Industrial Arts and Career Development". 

L a us consider for a moment the term career development. The first thing that 
comes^ to mind as far as education is concerned is a traditional vocaHonal program. 
Career development, as 1 refer to it, is much broader. It is a procoo nich 
the elementary school, continues through the middle and upper schools, and dev -loos 
throughout th?^ working life of the individual. It is not restricted to preparation for any 
particular job, or even for a particular trade or job cluster. It dop refer to employm 
and is concerned with: (a) providing an awareness of occupational 

sional as well as non-professional; (b) study of requirements and compensations of a 
varietv of occupations; \C) development of a salable skill. 

Career development is a concept that should permeate the total educational program. 
Education prepares one for life, with one's career, whether it be in business, industry 
or the home, being a factor of major significance in that life. It is a function of industrial 
arts to bridge the gap between the academic and the industrial worlds and to pro ide a 
wav for career development within the educational framework. . 

But before considering industrial ar^s in its relationship with career development, it 
is essential to establish some common acceptance of what we mean by industrial arts. 
At the present time, I can identify et least six major recognized concepts of industrial 
art^* that are being developed currently. There is no point in going into the various con- 
c^p at this time; but it should be noted that there tends to be considerable confusion as 
tc exactly what direction industrial arts is to take, and even as to the function of industrial 

’ if industrial arts is to bridge ti"e gap between school and in.^ustry, it must guide the 
voonester into Industry at a level consistent with his aspirations and abilities. It must 
show nim what opportunities are available to him, assist him in establishing career goals, ; 
and po^ti.e way toward achieving them. Specifically, it should provide the adequate on- ; 
Se-tob kind of guidance that will give him the feel of industry and help him make a realistic 
selection of vocational program at the senior high school level, if this is the avenue 
best suited for him. If his interest requires training beyond high 

should help him find his way* For one who is not interested ir a vocation^ program, or 
who is not interested in post-high- school education of any kin u 1 astrial arts sho^d 
proviL a broad background of basic skills and knowledge that ha . 3 general application 
and are conducive to flexibiUty and adaptability with respect to the ^"d^strinl world. 

At this point, 1 hope 1 have defined what 1 feel is career development and what would 
be the function of industrial arts in broad terms with respect to career development. 

Now let us become more specific. . , 

Time is of major importance in any educational program. I submit 
time allotted to industrial arts in the curriculum should be spent on the production pa« 
of industry and not the record keeping, advertising ana phases ^mnl^nc 

consumed by these activities could be used for career-oriented work. 1 
that the se activities are not important. On the contrary, 1 believe that *ey ..re of sucl. 
importance that they should be taught by business education teachers xyho have specific 
tra^‘v;g in these areas. And why can't industrial arts teachers work with social studies, 
teacheA iu developing the historical background of Industry? I'm sure s°«ne of you do 
Thcr- are certain legal aspects of industry. Here, again, the business education and 
locYa'i studies people lould help. And how about mathematics? JS^us^ial arto ^ 
spend considerable time teaching youngsters to read a rule. They get Involved in the 
EeachinK of fractions and decimals. l.-.n't there some way that math assi^mei-ts can he 
coordinated with industrial arts work in the interest of efficiency? 
becomes involved in all of these fringe areas, there is little time left 
“doing" part of industrial arts which gives the child real expo-ienco in "^hat he s expected 
to do ou hie job. This is a contribution industrial arts should make towards career de- 

veloj^^t.a get an opportunity for active work, it is seldom related to a 

career Many times the youngste'- is involved in a certain industrial process :md is con- 
cJZld vStTonl^^the process^ or with the end product. Quite often the work is project- 
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oriented, and the project becomes an end in itself, rather than just a means to an end. 
Why can't this work be consciously career-oriented through use of the Pictmn ar y ^ cc ^ 

pavlonal Titles? . , ^ 

This brings u to another factor to consider. Assuming the most efficient use of 

time, and an accent on doing -which, of course, implies that the youngster is provided 
witli the technical knowledge which enables him to do — how do we go about providing career 
information? In Philadelphia, the guidance department has inaugurated a program called 
“Room to Grow" at the fifth-grade level. Resource persons are brought in to aiscuss 
career opportunities in small groups. These are actual employees, engaged in a variety 
of occupations, who realistically discuss requirements, opportunities, rewards and limita- 
tions of their work. Many are local parents. Games are played to accent careers. • 
are coloring books and various reading materials, all of which are planned to help ^e 
child think in terms of careers. It would appear that the “Room to Gro ' program has 
implications for industrial arts, particularly since many industrial arts programs 
throughout the nation are moving towards manufacturing and line production as areas of 
emphasis. It would seem na ural to identify specific Jobs and provide career information 

in this environment. . j t 

You must remember that 1 am speaking from the viewpoint of a large city industrial 

arts administrator, and some of my remarks may not apply as readily to programs in 
smaller communities. I do believe, however, that the problems are rather common, and 
that some of the things we will try should have general ap^^iication. .... 

In Philadelphia, we see care jr development as a team approach which involves guid- 
ance counselors, academic teachers, and practical arts teachers - that is, business, home 
economics and ustrial arts teachers - working closely together to provide the child 
with the basic fa. -Is and knowledge essential to an intelligent career aspiration, 

selection and prepiaration. Beginning as a fifth-grrde pilot program in a few selected 
schools, with September, 1968, as a target date, it Is expected ^lat Jhe program will be 
extended eventually upward and downward to liiclude grades K to 12. Industrial arts at 
the fifth-graue level would be an introduction to industry. At the sixth grade, we will 
explore the field of graphics; seventh grade, power and communications; and at the eighth 
grade, manufacturing and construction. This would be the middle school propram for in- 
dustrial arts, and it is here that major emphases would be placed in the beginning. This 
emphasis would continue throu^ the ninth and tenth grades in the upper spools m the 
belief that by the time a youngster reaches eleventh grade, he will be in a position to make 
an intelligent choice of a vocational program at that level or to continue to further general 

education. ^ j a i • 

At the present time, there are three problems; money, staff and program. Applies- 

don has been made for funding as an innovative program. And, of course, we have great 
hone that it w? ' be approved. If funds are made available, we will have a series of Satur- 
; dav morning meetings, during which the administrative staff wiU meet with teachers of the 
schools in which the pilot program is planned and establish guidelines for development of 
• a program. This coming summer, we ex-peetto have a program directed towards teacher 
training, curriculum development and resolution of sclieduling problems. It is expected 
that in the beginning the individual teachers wiU be thinking in terms of their specific 
subjects. It is hoped that during the course of the summer program these teachers will 
become members of a team who think in terms of a team approach and the contribution of 
their particular area to the broader objective rather than the traditional concept of individ- 
ual teachers with respect to subject matter. It is expected that as a resuit of the summer 
program, teams will emerge with rather detailed curriculum m;iterials to assist tliem In 

establishing pilot programs in their respective schools. ^ ^ 

At this point, one may wonder just het: the subject content may be., and, of course, 
we have no way of knowing exactly what it ./ill be s ice it has not yet been developed. 
It is conceivable that there will be a product involved which will be desi&ied and manu- 
factured in the industrial arts classes ro meet a market demand established as a °f 
business education. English tcuchors ild explore careers In technical writing and ad- 
vertising as related to a product. S .ag lists could include industrial terms. Graphic 
arts classes could provide advert- mg materials and labels while relating tli work to 

specific employment opportunities. ^ ' , , 

However it is done, it is clear that a cooperative effort is needed and that no single 
educational discipline can assume total responsibility for career' development. It ijs clear, 
also that if industrial arts does not assume a major role in this very important aspect 
of education, it is rejecting a major reason for its existence and establishing a void to be 
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filled by sonio other men . ^ „ 

Effective vocational gujdnnci_ is essential to career developnient. To be effective, 
there must be opportunity ion the youngster to become actively involved. 1 submit to you 
the thought that the industrial ^rts laboratory is the proving gremr.d lor careers In indus- 
try. If we can fulfill this rok-, and work very closely with the otiicr educational disciplines 
so that each has a part in career development, I feel sure that we will all be doing a 
better job, 

Mr- Wilkinson is Assistant Direcloi, School District of Philadelphia, Pennsylvania. 



OCCUPATIONAL AND EXPLORATORY 
PROGRAMS FOR THE JUNIOR HIGH SCHOOL 

Thomas B. Hornig 

Children need occupational guidance from an early age. Since few families are able 
to provide the needed occupational guidance for their children, it must become ai Integral 
part of their education as long as they are in school. 

Students need planned exploratory experiences In as many of the areas of tl^ world 
of work as time and facilities permit, both in school and in the community. Because 
children are most likely to be influenced by occupations actually encountered, exploratory 
rv^erlences must be provided during their junior high school years. 

There exists a serious gap between the present Instructional programs of most 
secondary schools and the real world of work. Many high school programs provide some 
experience for students in the 11th and 12th grades. These job exploratory experiences 
come too late to provide the students with adequate background and information for plan- 
nine an appropriate program at the senior high level. Early on-the-job experience should 

be a positive motivating experience in preventing drop-outfrom occurring during the senior ^ 

high school years. , , . , i. i. i ? 

t, »structional programs must be developed to bridge the gap at the junior high school - 

between the school instructional program and the real world of work. All areas of the ; 
junior high school program, with assistance from the guidance department, must provide , 
the latest educational and occupational information needed to assist students in planning ^ 
a realistic high school program of studies. ' 

Occupational education and general education should not be separated, but should 
work together to carry on the culture of our nation, to benefit the public, business and In- 
dustry, as weU as to teach students to think, to choose wisely, to work and to live a 

The World of Work project to be demonstr'ated at Judson Junior High School pro;^ses ; 
to correlate the efforts of the entire faculty. This effort will be to close the existing gap ; 
between the modem junior high school and the world of work. , ,, 

Most of the activities to be demonstrated are not new. Many have been succesSiUlly 
used by teachers for a number of years. The innovation will be that these activities wiU 
not be carried out in isolation, by one teacher here, another teacher there - but by the 
entire Junior high school staff of 55 tei chers. Our real test is how to get experienced 
teachers to change established methods of operation. 

Since teachers must have a commitment before very much happens, we have involved 
them In helping to organize the program. Wc have provided in-service time for the de- 
velopment of leammg packages. We have had Informal dinner meetings of departmental 
teachers with administrators and expert consultants. We have secured reference mate- 
rials, audio-visual aids .an 1 other instructional materials which teachers have Identif ed 
as being relevant. We ha'- ' taken teachers to see programs which have been identiiled 
as providing signi.;- ^ant insu action, 

At present we have a seventh grade and an eighth grade team operating in language 
arts and social studies. Through the eighth grade team, we have arranged an all-day 
field trip to study Oregon history, commerce and Industry. Field trips are *ot new, but 
the logistics of planning for 380 students to go on a field trip has kept our administrators 
and teachers from doing this in the past. Through the efforts and organization of the same 



eiehtri grade team, a community occupational and business survey will be conducted. 

® ThI seventh grade team is approaching the study of mankind through die medium of 
work: what man has done throughout the history of tha world and the effect that science 

and technology have had upon the development of civilizations. ^ mtrVi 

The math teachers are providing nine diffetent levels of instruction for Ji^ior high 
students This is a non-g nded program. There are classes for students who have a 
lomSehension level belovf that of the average 5th grader. Algebra and geometry are 
taught with six levels in between. At the suggestion of the math teachers, we are organiz- 
Inc^a math lab. Initially students assigned :o this class will not have reached a seventh 
grade level of math comprehension, even though they have been in the Pf°|ram two ye^s. 
This third year in the math lab will complete l.ieir high school requirements. We will 
equip this laboratory with portable storage-work stations, each accommodating six stu- 
dents Equipment will include all kinds of measuring devices, from rulers, squares and 
proSkctorTto gages, scales, adding machines and cash registers. Eventually we hope to 
«?chedule this equipment for use in other clas^^es of mathematics. . , u 

This past year during the section on careers, the ninth grade social studies teachers, 
with assi^Sice from our counseling and guidance st ^ff. arranged for 45 representatives 
of the b<«''i 7 ies''. /industrial world to speak to nintli grade students during one afternoon. 

In line with suggested changes in die industrial arts Program, we intend to broaden 
opportunities for boys to explore die induetria! world. Where we now offer a leather, 
n??tal, wood and drafting program, next year w mtend to have metal, plasncs, wood, 
drafting electrical, graphic arts, power mechanics '^nd construction operating. 

*o/e wheL the school has little opportunity to provide instrucnon relating 

to the world of work, it is our intention to set up learrdng stations mthm the community 
for students who can profit from this experience. ^°w far and how fast we move in ^ 
direction will depend pardy on the level of funding our project receives. Leaders of l^i 
Sid business have assured us of their cooperation in organizing this phase of tV. . World 

of Work project. 



FOOTNOTE 



1 TenPhs, Henry, “Philosophy of Vocational Education”. Secondary . g i i r riculuoi Repo^ , 
Volume IX, No. 2, Dec. 1966. Oregon Assoc 'adon of Secondary Principals, Commis- 
sion on Curriculum Development. 



Mr. Hornig is a Project Director in Salem, Oregon, 
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RELATED ARTS: 

AN INTERDISCIPLINARY APPROACH 

: ,Tink E. But-dlck 

Related Arts, as it is taught in the Monona Public Schools, Madison, Wisconsin, is 
pvamnlp of an innovative curriculum experiment which was initiated and devekped by 
t°ach"eS no, a aophiaSatod project developed in the ivory m;. ere of 

^ome great university by e:<perts in curriculum theory and instrucuon. Ramer, U repiv- 
pnrcj f sincere in-service effort on the par of classroom teachers to improve their cur- 
riculum and design learning experiences uiat will be more meaningful to their students. 

whiUv. this aoDroach leaves some things to be desired. It has much 1*^ ffs favor 
1 crandnoint of the commitP i cTit of the teachers involved and the actual fulfillment of the 
tSa smd^Tin he claaaroom. According to many experts, the Involvement 

.123 



1L7 
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(4) 

(5) 



cif t'-ie classroom teacher in the curriculum dave^ pinent process is one of ^e most im- 
Dortant aspects in the success or failure of any innovative program. Too ofioi it seems 
Sierr s Sns derable difficulty in actually bringing about the desired behavioral cnanges 
?roDosed bv a new curriculum when the teachers are not involved in its development. 

^ Telated had its beginning in 19C''’ when the Superintendent of Schools appointed 

a curriculum evaluation committee made up of teachers from several of the departments 
vdthlvi the Junior high school. Because home economics and industrial arts did not exist 
In Si junior high t that time, men.bers of the high school industrial arts and home eco- 

nnirdrci denartment were assigned to the committee. 

The purpose vas to study the existing curriculum and determine the desirability for 
ch anges or additions. After several months of continuous dialogue and 

Sle conclusion that the Junior high curriculum a^d ".irl” U 

vide as many exploratory experiences as possible for all boys and gfrk,. It . 

maximum eiroloration was necessary if students at this level were to gain ct oO^d basis 
S^maSig Tore realish-c decisions a.xiut their future educatir-m-:^ and occupational en- 

deavors-eeping this basic philosophy the committee came up with the following recom- 

menmioi^^^ foreign language (Spanish and Latin) to the Junior high curriculum or. 

Require some form of education in music for all students in seventh and eighJi 

Add^lndustrial arts and home economics to the curriculum on a required basis 
for boys and girls in seventh and eighth grades, with boys taking home economics 

Provile\lTr"es^o^^^^ work in a summer curriculum workshop for the 

purpose of developing an integrated progiam involving art, home economics and 

^rowide^f^^^ foj^ the purchase of equipment and supplies for the new 

All S^ti?e Xive recommendations were approved by the Monona Board of Education, 
and work bejan^t the beginning of the summer of 1963 for the development of the inter- ; 

placTtofsimmar in planning for the ■■naW intagratad ap- ' 
oroach was difficult, to say th>- least. For the first time in their professional careers. , 
each teacKr on the team was forced to consider objectives and student needs trom a pomt_ 
ot View tta. Jhat of his own particular spaclalty. TTia Induattial arts ^eachhr ^Or , 

axample, had to think in terms of what objectives were valid for students in art an , 

economics as well as what objectives were valid for industrial arts. While it was 

nected that he be ar. expert in these other subject areas, it was important that he consider 

tliem so that he would understand more clearly the total ^sniSTdebam°over 

Inter-departmental curriculum planning of this kind lek».ds to spirited debate o^r , 
objectives and content, especially when all departments involved are sharing the same , 
tiTe block S the schedule^i It is utterly impossible, in such a process, to consider *e! 
reasons for a student’s havingmoreor less training in metals, woo(te, plastics or ^^ 6 

without also considering tlie reasons for his having more or ® 

living, nutrition or creatr. e expression Student needs, interests and opinions become 

^Finally, after long hours of discussion and study, the following objectives were de 

^ 'j'o develop initiative and independence through experiences which involve critical 
thinking and problem-solving techniques. 

To develop creativity in the application of tho principles ana elements of design 
so that learners may demonstrate more irdividuality in thought and work. 

To pTovldithe luamer with a variety of experiences ro that ho may discover 
new interests: and further develop those which already exist. 

To assist the learner in adjusting to his environment throi.gh an exciminntion ot 
social roles and an evaluation of the expectations of his society. in 

To develop basic understanding in the use of con. mon tools 

the learner’s environment s :- that he may have a wov' able knowlea^^e of their 

function and respect for their care and use. . . , . ^ 

(6) To assist learners in evaluating signs of quality m the purchas.- 



( 1 ) 

( 2 ) 

(3) 

(4) 
(3) 
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and obie-ts found in their daily lives so that they may become more critical and 
more aware of the imixirtance of wise buying and apply this knowledge in daily 

n') To guide the learner toward more successful relationships v/ith peers and family 
throuffli a better understanding of himself and his needs. . u vo 

A ErVi dial could be said here atout objectives. Some industrial arts teachers feel 
that whYir obfectives are necessary for the second or third page of a cou^ 
they don’t really mean very much to the actual activities that go on in ^e shop. Omers 
woid say that objectives are extremely important in the determinauon ® ^ 

and that they should become more and more significant in this regard. Th rninda' 

?eam waiof *e latter opinion, and we tried to keep objectiyes uppermost in our mmds 
Because of the limited scope of this presentation, it is impossible to go into great detail 
on Te thSking that went into the deyelopment of the r lated Arts objectiyes. I can only 
say%ia?what we accomplished is our attempt to blend d-*e 

tlves into a totally new set of goals unlike those of any one of the three. While we suc- 
ceeded S soiS^. extent in achieying this end. we also experienced a great deal of frustra- 

Sncf r objic'twlfweT^^^^^^^^ to the task of ordering the equip- 

ment necessary ^ economics and industrial arts lab. The industrial arts sl^p 

was deSwed bas°c^^^ as a generpl comprehensive shop. It is flexible enough to accom- 

mLtaum ne:iSiUty in mind. Trapezoid tables were us^ so 

A Trrk'uchenTr Z -*<1- of 

room to proiwe facilities for instruction In these areas. Most sections <=« “t meet in te 
"gSar art room, which is equipped with a large hlln. large drawing tables, formica- 

topped counters, sinks and large storage -reas. arte and art 

In addition to the three rooms ’asigned for home economics, 
a small team teaching lecture room was also provided nearby so *at all tliree c asses 
could be brought together at any time for instruction on inte^ated subj 
general idea of the layout of the Related Arts program within the junior high building can 

be seen in the following sketch. 
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T('am teaching was very much a part of the program when we first began in 1963. We 
tried several different team approaches to the teaching of units in materials design and 
familv livinc. One of the approaches we used broi»ght all of the students together for the 
first quarter of the year into groups of about ninety. During this quarter, we attempted 
to explain the philosophy and objectives of the new program, and taught units in woods, 
metals, '-no, fibers and design. We then broke up the large group into three f^^maller 
groups and rotated them through nine weeks in each of the three areas. The following 
diagram v'ill give you an idea c' i . iw this kind of scheduling worked; 
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In subsequent years we tried a number of variations on this general idea — all wit*i vaiying 

^ Course content In each part of the Related Arts program is similar to that found in 
many traditional courses. The main different is that the emphasis is on e^lora‘ion, 
not skill refinement (as is all too often the case In many traditional programs). In addi- 
tion to this, we have tried to place emphasis on overlapping areas of instruction, such 
as desistn and materials. In order to show the relationships among the three disciplines 
and thereby make learning more meaningful, projects designed to begin in one section; 
and continue to their completion in the other areas are one way of accompli^shing this .■ 
objective, it is not an easy task, however, to design projects that 

to this kind of sequential development, and we have experienced considerable difficulty ^ 
in making this approach work effectively. For example, one project idea that w^ de- ; 
veloped involved a lamp tliat was to be designed in art, the base and lampshade frame ! 
constructed in industrial arts, and the fabric portion of the shade completed in home ; 
economics. While this idea worked well for the students who rotated through the areas. 
In this order it did not work for the other students who rotated through the program in a! 
different sequence. In these cases, entirely different projects were necessary and were 

not j^^ted out here that it soon became evident to the Related Arts team ^atj 

there were ce^ In incompatibilities between art and the other two subject areas. One; 
example of thit, is evidenced in the sequential project approach mentioned above. It was; 
very difficult for the art teachers in the team to relate to any idnd of structured activity.^ 
Their philosophy concerning how to develop creativity within the 

pre-planned projects objectionable. A directed type of project is thought to Inhibit Jei 
child’s ability to create something original and ’onique. Many hours were spent jy me 
team in debate over the meaning of creativity. ’ is ’^roblem still unresolved at this 

This brief description of our Related Arts lam will give you a general idea of 
what is expected from the students and what actually goes on in the classroom. It also 
teUs about some of the team relationship we experienced. Now 1 wlU go on to PoiiJ 
some of the major strengths and weaknesses that we have identified and give you a brief 
idea of what we expect to do in the near future to improve the program. 

The process of inter-departmental curriculum planning Is by far the most important 
strength of the Related Arts program. It is utterly impossible in this kind of approach to 
change objectives or content without regard for the effect such changes have on ^e total 
program. The student is treated as a “whole pc/<5on”. He cannot be divided up into 
several different autonomous parts tlia‘ compete with each other for an outlet m the cur- 
riculum Those of us who have worked together on the Related Arts team feel that Je 
inter-departmental approach should be broadened to include all departments ^*in the 
school. There are many hopeful signs that such a trend is beginning to manifest itself on 
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the national level, and we expect that, as a result, inter-departmenta ! curriculum planning 
will beS.me and more prevalent at the local level. Wo need desperately to brake 

the “lock-stci>’' departmental approach to curriculum planning. , ^ n i /iv _ 

Other strengths of the Related Arts program would include the following: (1) The 
Improved quality and attention given to objectives and their importance in th^ selection 
of course content; (2) the excitement and stimulation (as well as frustration) experien.ed 
from wS?king in a team rather than in isolation; and (3) the continuing challenge keep 
the curr3m meaningful and dynamic, thus making it difficult for -ruts" and fixed 
rourses of study to entrench thc'niselves. 

Finally, a word should be said about the positive value of the concept^^oriented ap- 
proach used within the Related Arts program. Our goals are directed towards sue things 
as (1) the improvement of self concepts, (2) increased creative ability, ( ) P, 
critical tliinking and (4) awareness of personal values. We do not expect students to learn 
and remember large founts of factual knowledge or develop very refined m^ua stalls. 
Instead we hops to develop broader concepts so that the student will be bt-tter able to make 
realistic decisions concerning his education and vocation in future years. 

It became increasingly clear as time went along that one of the most difficidt prob- 
lems we faced in our experiment was that of being confused abou. 

nartmental objectives. This wos especially true in industrial arts. Shoidd the emphasis 
be on the development of vocational skills or should it be on consumer education, worthy 
use of leisure time, understanding of industry or the knowledge of applied science and 
technology? Each teacher in the program began tc feel this same sort of frusttation 
art teache»-R felt that the students were not getting enough time to develop *eir artistic 
abilities in various art forms, and the home ec-nomics teachers felt more should be done 
in se-^ education and family living. , 

As I have said before, it is not possible to make adjustments in one area without 

considering what effect such adjustments will have in 

maintained its own individual spot in the curriculum, adjustments could be made with no 
regard for the effect they might have on the other subject areas. . . , u..,u 

^ In order to clarify what each deparunent felt v^as most important for Junior h.Lgh 
boyn and SrL. wedacii^d»^^^ team and xetum to Individual depart- antal 

currlc^^^l^^ntag^^ traditional curriculum approach on a reparate departmental i^sls 

is temporary. We will return to the team effort as soon as we have reac.hed agreement 

’ concerning our own individual departmental objectives. . . 

conceniing^esui, of the debate that has taken place, it has become increasingly more dif- 

ficult to agree on basic philosophy and objectives. While there are indeed many over^ap- 
i ping objectives among the three subject areas, there continue to be a great 
? ar.pects of each part that do not blend well together. Art, for example, objects to the home 
^ economics or Industrial arts point of view toward the meaning and purposes of desi^. 
f It also has great difficulty agreeing with home economics and industrial arts on the defi- 

i ”^^°Because^ of *ese basic differences of opinion, a new idea has presented itself and is 
t currently receiving considerable support. This is the idea that we move tl^ air sec^n 
I out cf its current place in tlie Related Arts program and schedule it into a block o^jame 
t shared with music. Such an arrangement would provide an excellent opportuidty for 
f (art, music,^ drama, etc.) u. begin discussions concerning the 

* »a add business ar.d distributive educa- 

' Cion to Related Arts program in place of art. After several years of ejcpe^ience xt 
appears that there are more similarities between home economics- indikstri^ arts and 
business education there are between home ecoromics, industrial “!?iSburive 
It must be pointed out, however, that we are speaking about ^ business and distributive 

education program that Js considerably different from most traditional courses. Our bu^i- 
nesreduertion will stress consumer education and the interrelationsh ps between business 
Mduatry and technology. It will not be a skill development course in perb,o.ial typing. It 
l*s not difficult to see the similarities beween these objectives and those of 
nomics and industrial arts. The possibilities for projects in such things as home an 
familv management, junior achievement and occupational guidance are enoie^. 

Some mS SBK kat we have recreated from a challenge in our experim^tal project 
because we now recommend that art be transferred out of the program. 
true to a very limited extent, but we are quite confident that the experience we have a 
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has been fruitful for both teachers and students. We feel that our suggestions for ciiange 
are not a retreat, but rather a positive step made on the basis of long study and experi- 

exciting opportunities and challenges ahead in both Related Arts 
and the humanities. Hopefully we will be able to meet these challenges successfully. 

Mr. Burdick is Coordinator of Industrial Education, Monona Grove High School, Madison, Wisconsin. 
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WHO HAS THE CURRICULUM? 



Rex A. Nelson 



The new concept in curriculum development in industrial arts for this discussion is 
not so much of i dea as of x^^Qnsibility. With an evolving new concept in curriculum de- 
velopment com^s the question of where does the responsibility He to put tlie curriculum 
-nto action? This question essentially has two parts: first, who has the responsibility 
and second, how is the curriculum to be put into action? * 

Howard Nelson stated that; "The strengthening of industrial arts programs docs not 
imincdlntc, serious crisis in one concerted thrust. Instead, more 
effective programs will result from a continuing effort by classroom teachers who know 
the direction toward improvement. ”(1) 

The reco^izablc fact in this statement is that effective programs are the product 
of knowdedge^le teachers. Another fact is that the keys for developing a teacher are in 
the hands of industrial arts teacher educators. Some of these keys are: The require- 
ments for the baccalaureate degree, NDEA institute programs, and courses for higher 
degrees and certificate renewal. “ 

Do teacher educators take advantage of the opportunity provided by these keys or are 
they serving the same “old menu"? Do teacher training institutions purposef ull y give 
the teacher experience opportunities for improvement? How much opportunity does a 
teacher have to improve in a course, workshop or institute in Wood Finishing ? A topic 
such as this certainly does not lend itself to breadth. Not only does it eliminate other 
industries for study, but it also stratifies within the wood industry. 

The reason for such technical study is usually well intended. It is assumed that this 
study in a teacher’s specialty. When teacher educators recognize the fact 
that the educational specialty of the industrial arts teacher is Industrial arts, instead of 
some material, tool or manipulative skill, then they will be able to give in-depth study. 
The teacher educators need to recognize fully chat skills with tools, machine operations 
and materials processing are tools for learning with which tne teacher works. The need 
for these tools Is obvious but knowing how to use them Intelligently for teaching is essen- 

Ucll* 



Why does it seem so difficult for teacher training Institutions to accept tfi? responsi- 
bility of training an industrial arts teacher? Possibly one of the reasons is prestige. Is 
It little ^'onder that many Industrial arts teacher training institutions have allowed the 
respOMihllity for training teachers to become secondary to satisfying the needs of indus- 
try, where monies come as gifts, endowments, grants and consulting fees? When it comes 
to chcMsing tetween working with a demanding Industry and the reluctant public, it can 
be wderstc^ why the choice is usually industry. Can the teacher training institutions 
really be blamed, when on one hand they are "fighting off" Industries who demand pro- 
grams With dollars to back up tlielr demands, and on the other hand the purchasing ol 
paper clips Is a major decision? * 

Somehow teacher educators, as well as others, need to recognize that the most Im- 
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portant ‘‘raw maretiar’ of our society is our youth, and that the most im[V)rtar.t "industry" 
Is the educational programs which shape that ‘'raw rnateriar\ Industrial arts teacher 
educators need to reco^ize and accept the responsibility to synthesize the content, method, 
skill and raw materials and to develop a "production line" whereby industrial arts 
o^mamrlal crafeS^^^ teachers and not as pseudo engineers, pedagogs, technicians 

A parallel result of purposeful action can be drawn from industry. Just as an indus- 

it was produced, a teacher tends to teach as he was 
taught, even with this example and information, teacher educators have a tendency to 
attempt to develop their product with isolated and non-rclated courses. They oresent 
technical materials or skill courses which are not designed for teachers but for people 
preparing for industrial vocations. Methods and techniques '•f education are presented 
separately from content. The unique techniques and methods of teaching industrial arts 
are taught separately from both the understanding and application skills of education. 
After presenting segregated skills, techniques, methods and materials, the teacher edu- 
ca o still expects ^e teacher to go out in the field and somehow miraculously unite 
these to present youth with experience for understanding Industry. 

ward would be for teacher educators to begb'. training teachers in model 
laboratory situations that are feasible and economically practical in the general education 
propam. Teacher educators need to come out of their "Ivory towers" and recognize the 
real world of work where their product, tlie teacher, is to function. More simulated and 
role-playing opportunities need to be presented to teacher trainees. The method, content 
and skills of teaching must be fully integrated with an under.standlng of human learning 
and the total general education process to bridge the credibility gap between learning and 

Another step would be fully to recognize Industrial arts in the ur.iversiw as teacher 
training, and to see that the program is: first, to aid in the training of a teacher: second. 
^^4 j teacher a piece of the general education program with which fo work; and 
third, the teacher in integrating the unique skills, methods a^d content of industrial 

arts with the total education program. Beside.s these three, industrial arts teacher edu- 
entors need to recognize that they arc teacher educators, not pseudo engineers, industrial 
S^-alning^tSc^^^^ craftsmen, and cooperatively join otlicrs who are in tlie business 

of ^^ucators reco^ize and accept the responsibility of putting concepts 

training teachers as teachers. Industrial arts will 
continue to be in the re-treading business. Industrial arts teacher educators need to take 
a .ook at their raw material and the tools available to shape it and begin purposefully to 
process e raw material into a finished product. The raw material is the beginning 
teacheyrainee and the finished product i.s - resourceful and skilled industrial arts teacher 
^tand^nd^t^*^^ content and m chod and can apply these in helping youth under- 



FOOJ’NOTE 



1. Nelson, Howard," Evaluation Guidelines," 16th Yearbo ok. American Council on Indus- 
trial Arts Teacher Education . Bloomington: McKnight, 1967, jaTS^ 



Of. Nelson is Associate Professor in Memphis, Tennessee. 
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E.R.I.C. AND INDUSTRIAL ARTS 
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Robert £• Taylor 

A » appreciate this opportunity of meeting with leaders In the Ampriran t 

Bo%”and”ecuuvrsS«ta"/ i5owa^d1 ' ^cker'’ I'" T" "“'P^ 
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abs ract of approximately 200 words or less Uiat describes for the reader the content of 
the original document. If there is a publishing source which sells c.e document, this 
information is Included at the end of the abstract. Whenever a hardcopy is desired, it 
will Cost less than a hardcopy from EDRS. The initials at the end of the abstract are 
those of the document analyst who has written the abstract. 

Microfiche of the items in AIM or ARM without the ED designation may also be ob- 
tained from EDRS, but not as individual documents. Materials announced in each issue 
are continuously filmed on microfiche under a single ED number. This permits the pur- 
chase of a microfiche collection for any single issue of AIM or ARM from EDRS. Inter- 
ested persons or organizations may subscribe to these microfiche sets by sending a $50 
deposit to the ERIC Document Reproduction Service and requesting the usual deposit pro- 
cedure for these microfiche sets. Estimated cost for all eight set .«3 (a year’s input) is 
$300 per year. Subscribers to microfiche materials in Research in Education will auto- 
matically receive these sets. 

In some states certain agencies, such as the Research Coordinating Units (RCU), will 
obtain these collections and the equipment to reproduce microfiche or hardcopy of indi- 
vidual documents. Several Indexes to the materials are also Included in each collection. 
University libraries are also Interested in developing these collections. 

Examples of the types of materials desired by VT-ERlC are: instructional mate- 
rials, research reports, conference reports, bibliographies, etc. Any person who has 
copies of such materials or who is Involved in production of materials pertaining to 
vocational and technical education should forward two copies of each document to the 
ERIC Clearinghouse on Vocational and Technical Education. The materials should be 
directed to the attention ot the Acquisitions Specialist at the ERIC Clearinghouse, 980 
Klnnear Road, Columbus, Ohio 43212. 

What can you do to optimize tlie benefits from the ERIC system to you and your pro- 
fession? 



( 1 ) 

( 2 ) 



(3) 

(4) 

(5) 



Actively participate in the acquisition of materl; 
the significant literature of your field is availabl 
Subscribe to the monthly publication, Research i n 
publications, Abstracts _of Ins tructional Matcri ; 
E ducation (AIM) and Ab:^:-racts of Research a nc' 
an d Technical Education (ARM) and to the'i 
having these readily available in your departi 
information resource centers should acquire th< 
Procure microfiche readers and other needed c 
As a leader, Inform your staff, graduate stud 
the system. 



or the system. Assure that 
ill. 

itlon, and the two quarterly 
Vocational and Technical 
lO d Materials in Vocational 
ufiche scries. In addition to 
it, school libraries and other 
materials, 
pment. 

ts. and teachers how to utilize 



Share with me or the Coordinator your ideas and suggestions for Improving the 
system. 



Dr. Taylor is Professional Education Director at The Center for Vocational Technical Education, Columbus, 
Ohio. 
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INDUSTRIAL ARTS 

Chm,, Peter Jackson; Rec., Theodore Davenport; Speokers, Emil H. Hoch, Gene A. Crowder, John Entorf; 
Host, James Kocheivor. 
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SLIDES AND MODELS VS. 
CONVENTIONAL METHODS 



Gene A. Crowder 

Models are utilized frequently in Instructional methodology, but an investigation of 
their effectiveness in relation to the perception of the individual student has not been 
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adequately studied by researchers in industrial education. This study was an attempt to 
Investigate a learning environment which utilizes visual slides and manipulative models 
for the purpose of partially bridging the gap in methodology research. 

1 he purpose of this experiment was to compare the relative effectiveness of instruc- 
tion, when presented with slides and individual assembly models, with conventional in- 
struction in selected units of general shop. 

The problem consisted of (1) preparation of visual slides and a related model for 
each selected unit of general shop, (2) presentation of these units to a representative 
sample of students enrolled In general shop classes, and (3) determination of the value 
of these a’ds relative to conventional instructional mediods. 

The study involved 280 students divided mto equal groups, fiampling wu t'rom the 
public secondary schools. The information presented to the students was determined 
primarily by a jury’s selection of three units of instruction which were presented by the 
experimental method. The experimental procedure involved (a) teaching the experimental 
group through instruction in which informational units are presented through the use of 
visual slides, in conjunction with an individual assembly model for each student, (b) 
teaching the control group by conventional methods only, (c) measuring each student’s 
leaming after the presentation of each unit, and (d) measuring each student’s retention 
six weeks after the presentation of each unit. 

The analysis was designed to test the following hypotheses: (Hj) There is no sig- 
nificant difference in leaming when predetermined units of general shop are presented 
by use of visual slides and models than when presented by use of conventional methods 
of instruction; (II 2 ) Units pres^^nted by the use of visual slides and models are as 
effective for lower intelligence groups as for higher intelligence groups. 

Statistical inference was based on analysis of variance and student’s t-test. Analysis 
was for the effects of mental ability and for the effects of method. The .05 level of con- 
fidence was chosen as the test criterion. 

The analysis of data in the investigation indicates the experimental method of instruc- 
tion to be more effective than the control metliod. No statistical analysis showed the 
control method to be superior. The experimental method was statistically proven to be 
superior for initial learning, for retention and for both higher and lower intelligence 
groups. 

Data analysis also indicated that students of lower intelligence, when taught tlirough 
the experimental method, achieved at the same level as the higher int' lligence group 
taught by the control method. This factor has significant implications in isolating methods 
of instruction for students of lower intelligence. The higher intelligence experimental 
group also achieved at a greater level than the higher intelligence control group. 

Many effective teaching methods are isolated or developed through research, and the 
teaching profession should be aware of these methods and encouraged to use these proven 
methods in their classrooms. Individual unit models have been proven through this re- 
search to be an effective method of teaching in certain areas of industrial arts. Industrial 
arts teachers should become familiar with this type of instruction and use models and 
slides when the instructional unit lends itself to this metliod 

Further research needs to be applied to audio-visual instruction in industrial educa- 
tion. A study comparing the effectiveness of models and slides to that of overhead pro- 
jectual transparencies would be a worthwhile investigation. A study isolating the com- 
parative effectiveness of aural stimuli, visual stimuli and tactual stimuli in teaching 
industrial subjects also should be undertaken. A repeat of this type of study in other 
areas and units of general shop would be desirable. 

Mr. Crowder is Assistant Professor of Industrial Arts, University of Southern Mississippi, Hottiesburg. 



INDUSTRIAL EDUCATION AND 
VIDEO-TAPE RESEARCH REPORT 

John F. Entorf 

This investigation was conducted to compare the effectiveness of video-taped, closed- 
circuit television with the conventional lecture method in teaching selected related tech- 
nical Information in beginning woodworking. 





126 



One hundred fifty- three students enrolled in six class sections were randomly assigned 
to a control and experimental group and taught four units of related technical information 
by the two methods. The two groups were rotated through the four units so that each 
group received two units by video-tape and two units by conventional lecture. The infor- 
mational content for each unit was identical for both groups, and all visual aids used in 
the production of the video-tapes were made available for the lecture method. 

The criteria used to evaluate either method were (1) Initial learning of subject matter 
immediately after each unit was presented and (2) retention of subject matter four and 
fourteen weeks after instruction. Student knowledge of subject matter was measured by 
administering a one-hundred- thirty-item achievement test three times; once on a unit 
basis and twice as a single instrument. Student opinion toward both methods was deter- 
mined by administering a questionnaire. 

The data gathered from the results oi the achievement test were analyzed using the 
analysis of variance technique and the pooled t test. The questionnaire was evaluated 
using the X2 approximation to the normal distribution. 

With a single exception which was non-significant, the video-taped method resulted 
in higher mean scores for every uniton all three administrations of the achievement test. 
Measured over the four units, this difference was significant at the .01 level of confidence 
for the unit test, post test and retention test. On the unit and post test administrations, 
there was an interaction between units and methods significant at the .01 level of confi- 
dence. No significant interaction between units and m'cthods was found on the retent' m 
test. Comparison of the two methods on a unit basis isolatv^d only one unit that consistently 
contributed to the difference between methods; Unit IV contributed significantly to the dif- 
ference between methods at the .05 level of confidence or above on all three administra- 
tions of the test. 

Analysis of the questionnaire revealed that students preferred the lecture method 
and believed that it covered the material more thoroughly than the video-tapes. The stu- 
dents objected to the video-tapes because they were unable to take comprehensive notes 
or ask questions during the presentation of a taped lesson. 

Based on the analysis of the data gathered, it was concluded that students taught by 
tlie use of video-tapes scored significantly higher on the achievement test when measured 
over the four units for both initial learning and retention. The significant interaction be- 
tween units and methods for the initial learning and retention at four weeks indicates that 
some units were more appropriate for video-taping than others; it would appear that re- 
lated information units covering closely related material that can be presented in a single, 
video-taped lesson of no more than twenty minutes' length are most effective. 

Dr. Entorf is Metals Chairman at Stout State University, Menomonie, Wisconsin. 



W-7.4.2 AIAA 
Reports of Research 

IMPROVING CURRICULA AND LEARNING 

Chm., R. Thomas Wright; Rec., Kenneth Thompson; Speakers, Duane M. Mongerson, Donald Clark, Robert 
E. Magowan; Host, John H. Millard. 



LEARNING PRAXIOLOGICAL CONCEPTS 

Donald L. Clark 



Is overt activity a requisite in learning praxiological concepts? 

Throughout history man has searched for the most effective and efficient method to 
transmit his accumulated knowledge. One segment of this is his knowledge of practice, 
knowledge concerned with how to “do” effectively, or, stated another way, his praxio- 
logical knowledge. 

in industrial education the “doing” aspect in the various instructional laboratories 
is based upon the premise that through overt activity the student will learn the concepts 
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tf tte The theory le that 

Of industry. ^ whnt is being done m industry, he will acquire an understanding 

learning can take place^^iiher the^ri^te cla^i^ there must be overt response before 
which has contributed Vo tlns^^^^^^^ One factor 

used by these theorists. Leamineemhrarp^ i-h i knowledge categorization system 
however, this knowledee has been rai-po-r ® Traditionally, 

divisions. ? is J refatiorto cateSf.^^ ? formal, descriptive and prescriptive 
have developed. If a fo^rdi StSSrv SS- if breakdown that most theories of learning 
considered, tliere may have beeiTod^^^ Pf axiology or knowledge of doing, had beeS 
of how to -do" effliLndv be Can knowledge 

or does “overt" leaS learning activity, 

logical knowledge? As liftle evidence is avSlabirm fupSrTa^ Wcibl®^'°" praxm- 
question, this studv was desimied tn to support ^ forcible answer to this 

effective' teac^ng of prLSfTc , " -under theory about the 

logicS ?oncepf£ ^^2 7iSi°r^higVsS industrial praxlo- 

Each class was %ven dS sam?Ls^^i.c separate industrial arts classes, 

one-half of the 5SnS in m / ^^pe. This was followed by 

Evaluation of each method of instrucdon^was about how to "do" the activity, 

ance of each group on a performance tesr Thf> means of analyzing the perform- 

*p‘>;,pracace session provMed control data for Pi'^ca'^P group during 

prar?cSSl!:Spt!‘ te‘li“ectS‘"wL< “u "-p 

cept to most junior^high school studentc; ai ^ imique and unfamiliar con- 
signed which w'as comolex enmio-h rn this activity a problem could be de- 

most students to feel a sense of^accomplis?mtn^.^ student yet simple enough to allow 

oerf^^ed that in general the student who had had the overt practice out 

group; however, the amount of practice remr*^^H that of the practice-performance 

each had a positive'effect separate ability factors; 
achievement on the praxiological concept n^rh student ability, the higher his 

spatial perception aSed Se ° factors, motor skills ability and 

ability, communication skill and academic^a^i>^^^^’ ability, mathematical 

selected individual operations than on overaU^S^rmSe To^dfd^ 

I’orrTblli^.Xdfnf -PPPP-U-tlon ?r,or 

concept. mrernVasfs‘"lholSd te pScLfoUTvcro Icdwiy.'' ° Praalologlcni 

Based upon: 

Overt Sverr^AcdwW'^on^tlS^^^’^ Comparison to Determine the Efficacy of 

Unpublished doctoral disse^mtiS^ Thf» nn Industrial Praxiological Concept." 

H u uctorai aissertation. The Ohio State University, Columbus, Ohio, 1967. 

^ Deportment of Industrial Education, of Texas A & M, College 
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DEVELOPING CREATIVITY IN DESIGN 



Robert E. Magowon 

The question that instigated this researci. vvas: which is best for developing students 
in creative design, pragmatic problenas or hypothetical problems? 

For the most part, pragmatic or practicalproblems have been used to teach designing. 
These problems emphasize the solutions of utilitarian situations. 

Some instructors of designing have used hypothetical problems which emphasize the 
solution of supposed situations, assumed without proof. The purpose of this research 
was to determine if there is any difference between the pragmatic or hypothetical approach 
to product designing for developing aesthetic awareness, a quantity of ideas and unique 

IOC'3 S« 

In an attempt to discover the difference between the two types of problems for influ- 
encing creativeness, 1 conducted an experimental investigation at Texas A&M University. 
The experiment included ninety-eight architecture students enrolled in a general materials 
course and forty-two industrial education students enrolled in a general woodworking 
course- ^ 

The students in each class v'ere randomly divided into pragmatic and hypothetical 
subgroups prior to the investigation. The experiment was initiated with the administra- 
tion of the Bafron-Welsh Art Scale and Form A of the AC Test of Creative Ability. The 
Barron-Welsh Art Scale is a test to determine the student’s preference regarding various 
drawn figures. The student merely records whether he likes or dislikes the figures. This 
test gives information regarding the student’s aesthetic awareness. 

The AC Test of Creative Ability has three parts. In the first part, the student lists 
consequences for each of five possible situations. In the second part, the student is to 
list reasons to explain the truth of a number of statements, and in part three the student 
is to list UK-s of common objects. This test gives information regarding quantity and 
uniqueness of ideas. 

In order to insure that each student received the same type of instruction on design- 
ing, a booklet on creative design was developed. The booklet was intended to encourage 
the student todesign creatively and togive him a guideline for problem solution by a work- 
ing example. Each student whopartic Dated inthe experiment received a copy of the book- 
let and was instructed to study the contents and answer the ten questions at the end of the 
booklet. 

Following the pretest and booklet on creative design, the students were administered 
the first pragmatic or hypothetical problem. Thirty minutes were allowed to sketch as 
many ideas as possible to solve theproblen,. The students in each subgroup worked their 
problems in different parts of the room. 

One subgroup of each class received pragmatic problem number one which requested 
that they design some functional eating implements. The other subgroup of each class 
received hypothetical problem number one, which was parallel to the pragmatic problem 
but contained a hypothetical situation. Hypothetical problem one was to design some func- 
tional eating implements but for a hypothetical hand - one that had two instead of five 
fingers. 

Another pragmatic problem issued at a later date required that the students design a 
seating device to support the human body comfortably in a sitting position. The parallel 
^ hypothetical problem was to designs seating device but for a three-legged space creature. 

■ A total of six problems was administered to each subgroup of each class in six class 

; meetings. One problem was given and completed by the student during each class meeting. 

Upon completion of the entire series of pragmatic or hypothetical problems, the 
• students were given the Barron-Welsh Art Scale and Form B of the AC Test of Creative 
Ability. The re-teeting of the students concluded the actual experiment. TTiy tests were 
; evaluated according to the instructions given in the test manuals. 

The research was designed to test the hypotheses that no significant differences 
existed between the pragmatic and hypothetical approaches to product designing for en- 
couraging the development of (l)aestheticawareness,<2)a quantity of ideas and (3) unique 
ideas. These hypotheses were tested using (1) all of the students in the experiment, (2) the 
architecture students and (3) the industrial education students. The hypotheses concern 
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of ideas were further tested using the same groups of students 
H divided into (1) those who had a mean pretest quantity score or above 

Abllky. pretest quantity score below the mean on tiie AC Test of Creative 

The data utill:ted for the analyses consisted of the raw score differences between the 
pretests and retests. Thedata was analyzed at the .05 level of confidence w^h the I^aWsis 

disproportionate suSasrnu^rs^ 

o conclusions derived from this research are as follows: (1) Students subjected 
pragmatic or a hypothetical approach to product designing will not develop differentlv 
awareness. (2) Whan all creative ability levels a?e con^ttered! 
jected to a pragmatic approach to product designing react no differently in producinc a 

subjected to a hypothetical approach to product deigning 
rfrv of above average creative ability produiL a greater quan- 

y of ideas whet, subjected to a pragmatic approach to product designing rather than a 

?ne *^wi'il’'?nr^HTf^^ Students subjected to a pragmatic approach to product design- 

CO® hypocESlcafapploach. subjected 

empirical analysis of the study revealed that neither method is effective for de- 

desSL^worf however, pragmatic and hypothetical problems in product 

duS ® ^ ^ instrumental in increasing the quantity and uniqueness of ideas pro- 

All creative ability levels and above average creative ability levels did better after 
hypoth^i^LTp?^^^^^^ creative ability levels did better after working 

K Study suggests that problems are valuable to teach design. The student should 

?vpes "to^'i^»ea'^eV^/^hTf problems, or perhaps a mixture of the two 

yp s, to increase hic ability to develop creative, unique solutions. 

Dr. Magowan Is Chairman for Mam factoring Techniques at Memphis State University, Tennessee. 
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through P0RTM LE_V ! .D.E Q TAPE RECORDERS AND MICRO- 

'o'*" A.Ti„khou„Arye P.Hb.,g, RIoho.d 



IMPROVING STUDENT TEACHING 
WITH TAPES AND TECHNIQUES 



Richard Nelson 
A rye Perlberg 
Robert A. Tinkham 



Oh wad some power the giftie gie us 
To see oursels as others see usi 
It wad from monie a blunder free us 

— Robert Burns 



voices (5f fhP tL.? scientific and technological miracles, it is still goor co listen to the 
f^om R K P^®*^ ~ '^hen they express truths such as one found in the quote 

from Robert Burns. Ihese lines should be especially meaningful to teachers whose suc- 
cess, in large measure, rests on their ability to use their thoughts, their appearance, 
tneir actions, and their voices to influence young people so that learning takes place. 

As you have undoubtedly noticed, we have with us the two sets of equipment that are 
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used in the project. This afternoon we plan to use this equipment to show you tapes of 
two of our current student teachers and one experienced teacher to illustrate some points 
regarding the work of the project, 

In view of the fact that, thanks to video-tape recordings, we can see ourselves as 
ot.hers see us, this advantage can be coupled very well with some of the promising de- 
velopments in educational research such as micro-teaching (a short lesson presented to 
a small group of learners) and interaction analysis. When this is done, there is good 
reason to believe that better teaching will result regardless of whether the combination 
IS used by prospective teachers or by those who are already in the profession. 

It was this potential that led Dr. Arye Perlberg, a visiting staff member at the Uni- 
versity of Illinois, to recommend a pilot study of the feasibility of using portable video- 
tape equipment to record the v/ork of student teachers using micro-teaching techniques 
m the schools to which they were assigned. This would be done after they had been ex- 
pos- d to the concepts of micro-teaching in their methods class that precedes student 
teaching. 

As approved for funding by the Research Coordinating Unit of the Illinois State Board 
of Vocational Education and Rehabilitation in October, 1967, the one-yeai exploratory 
study was expanded to include not only an investigation of student teaching in industrial 
education, home economics, and agricultural education, but also an in-service training 
program was planned for Junior colleges and area vocational centers. 

^ As part of their orientation to micro-teaching, student teachers, prior to going to 
their assigned schools, presented five lessons which were taped for critiquing by micro- 
teaching specialists. Likewise, they and their cooperating teachers were instructed in 
the operation of the equipment since it would be their responsibility to set it up and do the 
taping when the set arrived at their school. 

To facilitate the full use of the equipment and to avoid some of the problems experi- 
enced by others who have attempted to incorporate video taping in a program, three addi- 
tional steps were taken. These are strongly recommended in view of their value in the 
total operation of this program. First, housing units were designed and constructed to 
make each set a self-contained piece of equipment, one set in a mobile unit on casters 
and £ne second in r- .suitcase-like carrying case. Secondly, all electrical connections were 
made near foolproo! by color coding. Finally, illustrated instruction sheets were pre- 
pared, tested, revised and brought to the point where quality taping was guaranteed if they 
were followed, step by step. 

In each of the student teaching situations, a set of video-tape equipment was brought 
twice to the school and left for several days for use by the cooperating teacher and student 
teacher. During each appearance of the equipment the university supervisor would make 
one of his regular calls and would use a tape made while he was there to critique the 
lesson presented by the student teacher. 

Because of the limited amount of time Chat the university supervisor has with each 
student tet _her (calls of one-half day duration during the seven weeks of student teaching) 
a plan was devised by which additional tapes would be made and sent to the supervisor 
for his viewing and suggestions. This system was further refined by arranging a ‘‘con- 
ference^ telephone discussion regarding a tape sent in by the student teacher. At the 
university the supervisor watched the tape with the sound being picked up by the telephone. 
Miles away the student teacher and cooperating te acher heard the tape and the supervisor’s 
comments. This, in effect, was an excellent supplemenc to his regular supervisory calls. 

As to the findings, it can be said that much was learned that will prove valuable in the 
future work of the project staff. In general, the project was well received by student 
teachers, cooperating teachers, students, the schools as a whole, and university super- 
visors as well. Certainly this type of activity requires a great deal of planning. The two 
sets of equipment travelled by car or station wagon a total of 4,200 miles in moving be- 
tween the university and fifteen different schools. 

During the first semester, the major problems were of a technical and a logistic 
nature. This was due to the fact that an attempt was made to tape all student teachers in 
" industrial education plus two in agriculture education and one in home economics educa- 
tion. This proved to be too large an assignment and the second semester saw a reduction 
to eight student teachers in the three areas. With this curtailment, it was possible to con- 
duct a more satisfactory program of tape-reviewing and critiquing. The total number of 
student teachers taped in the field for „he entire school year was twenty- five. Their over- 
all reactions indicate that they feel that the addition of micro-teaching techniques and 
video-tape recordings in a student teaching program ic well worthwhile. 
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In closing, mention should be made of the fact that a follow-up study is being prepared- 
This investigation would be aimed at a comparison of traditional student teaching proce- 
dures and the newer method incorporating video-taping and mJ.cro-teaching techniques. 

M«9s<rs. Tinkham, Perlberg and Nelson are affiliated with the University of Illinois, Urbana. 
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INDUSTRIAL ARTS AND VOCATIONAL REHABILITATION 

Chm., Ervin Dennis; Rees., Charles Martin, Ronald Van Rooyon; Speakers, Walter J. Devins, Paul R, Hoff- 
man, Daniel Mnuchline; Host, Eugene B. Balzer. 



VOCATIONAL REHABILITATION TODAY 

Walter J. Devins 

Vocational rehabilitation, since its inception in 1920 as a sei'vice function of govern- 
ment, has had a long and continued association with vocational education. The original 
law r».sf''hli6hing programs of this type designated the state board of vocational education 
hie state department for administration, and currently 75% of all nation- 
rehabilitation agencies have this administrative status, 
rehabilitation, in its simplest terms, is the process of developing an in- 
capacity to function at his highc' otential despite his handicap within his 
*ent. At this time, let me state that thiS process involves all aspects of the in- 
dividual’s capacity to function in society, and this is by no means limited to the physical. 
It has long teen recognized that the emotional, social and vocational adjustments of the 
individual are so interwoven that each must be evaluated and developed when worKing with 
the disabled individual. 

Significant these days has teen the trend toward consi ructive use cf leisure time. 
For a while, we were mostly concerned with the vocational and the social adjustment re- 
quired in the work setting, while today we are vitally interested in the use of leisure. 
Recreation, therefore, has been added as another component to the rehabilitation process. 

Most authorities consider the World War 1 period as the start of rehabilitation, al- 
though there is sufficient evident : of efforts of this type that date back to the dawn of 
recorded history. 

For practical reasons, however. World War I is used as the base for the start of the 
federul/state vocational rehabilitation program that has increased in authority and scope 
at various intervals over the years, namely 1943, 1954 and 1965. Each of these years 
represents significant periods when legislation expanded the services available for the 
handicapped. Like several of the other federally-oriented social programs, these are 
cooF>erative federal/state endeavors where the state can match federal funds within a 
framework to provide services. This is sometimes referred to as "creative Federalism" 
and state prt^rams vary depending upon the commitment of each jurisdiction- 

Since 1965, the Rehabilitation Services Administration has embarked upx>n several 
new grant programs to improve rehabilitation facilities, based upon the premise that 
services are only available when there are sufficient facilities in which to provide these 
highly specialized services to various clients. Paramount in this program has teen the 
development of two state plans: (a) The Comprehensive Plan that analyzes needs for serv- 
ices by the state and (b) State Plan for Facilities and Workshops. 

The latter has established priorities for improving or constructing new facilities. 
To date, 17 workshops, ^ comprehensive centers and one comprehensive speech and hear- 
ing center are in the process of construction. More than 250 individual improvement 
grants have provided 450 new staff positions and equipment ranging from hand tools 
through industrial type nmehinery appropriate to sustain production. 

Today we see several new trends emerging in rehabilitation facilities, such as the 
development of industrial job sites as an extension of the evaluation process. Perhaps a 



good example is the case of nurses’ aides training that simply cannot be simulated like 
production lines are with subcontracts. There is no substitute for the nursing home or 
hospital for training of this type. Industrial job sites within the structure of the industry 
itself are now in the forefront and vary as much as all workshops and localities do. 
Within the foreseeable luture, rehabilitation facilities are expected to become a familiar 
part of an industrial complex. 

One of the outstanding examples of this is in Mississippi. This state is in the process 
oi acquiring an industrial economy to substitute for the former agrarian activity that is 
now on a decline as the sole occupational base. In response to this, the state has a re- 
gional development program that not only attracts but selects on the basis of providing a 
diversity of types of industry, which will be promoted or given a priority for an area. 
This has carried over into the rehabilitation picture by locating facilities in emerging 
industrial parks. About a year ago, in a field ourvey, 1 visited several in the state that 
all met this criterion, especially one in Kosciusko, Mississippi. This is a modern one- 
story building that resembles the newer elementary schools so prevalent throughout 
the country today. V/ith an open building of this type, there are many options for change 
within the structure because of tne absence of permanent partitions. The production work 
in this facility is identical with that of two adjacent industrial plants with the same proc- 
esses and machinery. Due to this close identity, clients gradually trained in specific 
skills with industrial standards of performance, prior to transfer into the main plant. 

In other parts of the nation. South Carolina for instance, they are developing rehabili- 
tation programs for correctional institutions that have supportive counseling as a built-in 
feature, and this is carried back into the community under the same counselor when 
prisoners are released. Throughout the country, several similar projects are either in 
the developmental phase or functioning at this time, /vith the unique approach of maintain- 
ing community ties during the sentence-serving pe* lod. Several of these clients have 
been successfully reintegrated into society with meaningful socially acceptable goals and 
behavior patterns, that have been developed by applying the rehabilitation process within 
the tructure of the penal system. 

Another largely neglected group of citizens in this country has been the disabled 
migrant workers, who without identity with a specific conununity were unable to secure 
required medical and vocational services, but are today eligible under new projects in 
such states as Texas, California and Waohington, as well as New Jersey and New York, 
which also have seasonal workers. 

More and more as we observe the development of facilities, both the medically 
oriented and those of a vocational nature commonly known as workshops, we recognize 
the need for reinforcing programs of this type with professionally trained and competent 
personnel. Approximately 60% of all workshop improvement grants are for partial salary 
support of such staff as work evaluators, vocational Instructors, social workers and psy- 
chologists. 

Ilecently. a set of standards has been developed and adopted by the National Policy 
and Performance Council that covers the essential areas of an operating rehabilitation 
program. These standards were developed by a panel representative of the community 
at large with members from business, labor, voluntary rehabilitation agencies and pro- 
fessional groups. Perhaps of interest to this group are the qualifications of a work evalu- 
ator that requires an MA in an appropriate field and one year cf experience in rehabilita- 
tion or other suitable experience. 

An undergraduate degree and three years’ experience in industrial arts education or 
rehabilitation counselii^ are also acceptable as qualifications lor this position. 

These standards at present are objectives for our workshc^ improvement grants and 
must be substantially met by all applicants involved in the training services grant pro- 
gram. During this past year, more than 1,200 clients, receiving financial support up to 
$65 per week, were trained in skills ranging from custodial work to specialized electronic 
procedures through this grant program. 

Today coc^rative programs between vocational rehabilitation and special education 
are more the rule than the exception throughout the country, insuring early and permanent 
adjustments to our irduatrial society. 

Some of the more remote handicapped groups that are being reached with rehabilita- 
tion techniques today are the narcotics addicts, welfare recipients and others. Currently, 
the Federation of the Handicapped in New York is develc^ing a planned program of serv- 
ices for those addicted to narcotics as a component of the "Methadone” project. 

Research and Demonstration grants of $65.5 million support a number of projects 



'Tiedical rehaollitationservicessuchasphysical medicine, prosthetic and ortho- 

Interestingly, close coordination with the Naiional Aeronaudc^and 
Space Administration has produced meaningful results, for example, the adaptation of 
lunar excursion module ambulatory movement to wheelchairs. 

Training of professional rehabilitation personnel such as counselors, work evaluators 
social workexs, occupational therapists and others represents 33 million or one half of 
the total Research and Demoastration budget. The greater portion o^hese grants °s 
awarded to individuals pursuing graduate degrees in health professions. ^ 

As a government agency. Rehabilitation Services Administration is dependent upon 
legislative authority for any expansion of services to the handicapped. Fortunately Tn a 
democracy such as ours, the legislative system is a dynamic process ccntinually respond- 
ing to the needs of tlie public by providing the means to cope with the problems of the in- 
dividual citizen. Even at this time, expanded authority is being developed in Congress 
that will provide new approaches to assist in rehabilitating the handicapped throu|hour 
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INDUSTRIAL ARTS AND 
EVALUATION OF THE HANDICAPPED 

Paul R. Hoffman 

Evaluation of abilities, aptitudes, interests and personality factors has been the focus 
^ psychological testing. Although psychological testing has progressed to a good degree 

^he needs in evaluating the handi- 
capped. Many of the handicapped seen in vocational rehabilitation facilities are persons 
for whom sufficient data ^nnot be collected by means of psychological Jests - art 

individuals who do not have the educational attainment to take iiical 

tests, who lack the cultural background which orients them to who 

uf h who are too anxious to ^.^rtorm adequately 

i^n a psychological test situation, or who suffer from some other factor that prevents ade- 
quate measurement on standardized psychological tests. 

f/. evaluation had to be found. The different method which has 
developed is that which utilizes work or an aspect of work an the basic tool for evaluation 

evaluation, of which there arc two basic methods. 
Ihcse two methods of evaluation are work samples and actual Jobs. 

A work sample is a component of work which serves to measure a particular trait 
or abil ty to do a particular Job or a series of Jobe. Work samples may be devised by 
conaucting an analysis of a job and devising a test, or work sample, to measure one or 
more c'^mponents of the job. A work sample may be one aspect of a job, such as solder- 
ing wir ^ on an electronic component, or it may be a task not related to a particular job,, 
but devised to measure a particular trait related to a number of jobs, such as fine finger 
samples may be developed by setting up a particular job in isolation of 
the industri^ or business setting. With the job setup in isolation, the client performs a 
»et number of operations rather than working day in and day out on the job, 

electronics, electrical wiring, mechanical 
assembly, Rafting, welding, machine shop, lettering, automotive mechanics, wood work- 
ing and wood refinIshIng, as well as in other vocational fields such as clerical, sewing 
machine operation, laundry operations and homemaking. The knowledge of the industrial 
1 °^ coui^se, directly applicable to the work samples first mentioned, al- 
though ii^ustrial arts persons entering the field often learn to evaluate handicapped per- 
sona utilizing work samples in other areas. The contribution industrial arts persons can 
nnake in this field is not only their ability to utilize the work samples, but to de’ “lop 
effective work samples based upon their knowledge and skills, ^ 

The second method of w^ork evaluation is the utilization of actual jobs. This job may 
be within a sheltered workshop, an institution or hospital, or placement in an industry or 
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a business. In a sheltered workshop, a client can be placed on a production line or on some 
other job within the workshop. In an institution or hospital, he can be evaluated by place~ 
menl in the food .service, custodial service, laundry or other department. It should be 
noted that the client is not evaluated on one job, but usually on a series of jobs. As in« 
dicaled, a client can also be placed in industry or business; liowever, this type of evalua-. 
tion is usually reserved for those with potential for success either initially or after train- 
ing and personal adjustment. 

The sheltered workshop is the principal facilitv utilizing jobs vvithin its setting as the 
means of evaluating the handicapped. For those who are not familiar with a sheltered 
workshop, it is a facility that, either through subcontracts, renovation, production of its 
own prcxluct (or a combination of the.se), offers a controlled work environment for the 
handicapped. It utilizes work expcriei.ce and related services to assist the handicapped 
to become productive and live rewarding lives. It may also offer extended employment 
under controlled conditions to the more severely handicapped who cannot enter the com- 
petitive employment market. The knov/ledge and skills of the industrial arts person are 
applicable to the needs and functions rhe she'.ered workshop. 

The basic objective of the wor^f valuator is vocational diagnosis and prescription. 
He must evaluate de.;reritles, skillF arr unments, work habits, work tolerance, ability to 
learn a job or potential for becomim snaployable, and to assess social and behavior pat- 
terns rel.-itive to the client’s becon economically self-sustaining. He makes a voca- 
tional diagnosis, and if the person h^ *he potential for directly entering into a job or job 
training, then this becomes the reco* i endation or prescription. If the handicapped per- 
son will first require adjustment of Dehavior, increase in work tolerance, basic education 
or some other factor to make him ready for employment or job training, then this becomes 
the prescription. 

From the foregoing, it should be clear that industrial arts as a professional field and 
industrial arts personnel have mu > t.j contribute to the field of work evaluation. The 
training of the industrial arts perso u jI in basic areas such as electronics, woodworking, 
machine shop, etc., provides him with the skills to utilize many of the work evaluative 
tasks and to develop effective work samples. The skills developed in teaching and evaluat- 
ing studems during industrial arts training are alsodirectly applicable to the field of work 
evaluation, as are many of the other courses included in industrial education. Today there 
are many industrial arts personnel in this field. Because of the shortage of training pro- 
grams, industrial ait students are entering the field di^ jctly from undergraduate school. 

There is. however, a need for additional kno- -age on the part of the industrial arte 
person entering the vocation of work evaluation. There is a need to learn about medical 
and psychological aspects of disability, occupailonal information as pertinent to this type 
of clientele, job analysis, techniques of work sample development, theory and techniques 
of work evaluation beyond the general application of their knowledge from industrial arts, 
supervisory practices in evaluation, and other information pertinent to the field. Up until 
recently there have been only six-week programs training work evaluators, but this year 
a graduate program in work evaluation was begun at Stout State University. 

The opportunities in the field of vocational rehabilitation and work evaluation are ex- 
cellent. Programs of wo^’k evaluation exist in or are being set up in rehabilitation centers, 
sheltered workshops, high schools, hospitals, institutions for the retarded, prisons, youth- 
ful offender camps and facilities for the alcoholic and narcotics addict. There is cur- 
rently an extensive need for experienced and inexperienced work evaluators. The need 
will radically increase due to the Increasing number of programs. Legislation now pend- 
ing in Congress will greatly increase the programs in work evaluation which, of course, 
will increase the opportunities. Salaries in the field are comparable to other professional 
opportunities requiring comparable professional training. One of the big advantages is 
the opportunity to enter a field in its relatively early stages and contribute to its growth, 
to experiment and to chart new ground. 

Last, but most important, the field of vocational rehabilitation offers all who would 
enter It the opportunity to assist less fortunate persons to lead a fuller life, or to assist 
persons to a life that for the very first tWne holds promise. 

Dr. Hoffftian is Dlrftclor of Vocational Rohabilitaticn Programs at Stout State University, Menomonie, 
Wisconsin. 
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SHELTERED WORKSHOPS AND 
INDUSTRIAL ARTS 



ERIC 



serving about workshops in the United States, 

services of approximately 55 million dollars This !sT '"^""Strial goods and 

or IBM, but its grov/th has been unusuallv r^oi ^ t ^'^^“stry compared to CM 

future growth is extremely promising. ^ ^ decade and the outlook for 

ranges of disabUir^esf^workshop°s^ervices'w^^^ wider and wider 

ago, it was considered as accepts Je^proceduV?frtr”^^^ increasingly necessary. Not long 
an amputee as the ideal sort of rh^nr a rehabilitation counselor to regard 

while the counselor would avoid mental reta^darlo^^ him, 

myriad complications and the leng^hVoerfS of 

along toward rehabilitation Todav^ JL i involved in moving the individual 

whose entire caX consisS^f’ Tenwr^il^?^ rehabilitation counaelora 

eelor who seekB out 001^^ tients °f. P°=‘-P=y‘:hotics, and the coun- 

regard^ by his peers as possessing questlSble compften^^^^ orthopedic disabilities is 

which wouldTave''?erro?Lef Ms ‘‘an«stSr°r^^^ problems 

which is wider, more comolex and r-nrhA-r m ^ range of community services 

ices previously required. *A recent survey *ore the serv- 

vealed that counselors regarded psvcho-anrial ili i*” * *n Maryland re- 

the most poorly distriS Counselors fift .haf e 

quate for their purpo^s but vocational medical services were generally ade- 

on these survey results nn^ntpaH r^nr . un t in commenting 

tered workshops in the "state rb^ ^ additional shel- 

trained staff memlxma fo^the’shoDs Problem at hand was finding adequately 

but without compeum peJsonneno ;u ° a physical plant built and equipped, 

elephant. The work"4CpraTreadv in Physical plant becomes^ white 

dustrial operations ar?frimitfvJ relatively p^rly staffed and their in- 

vided to clients are minimally reahsiic so that the work experiences pro- 

.hosi^"amSd„Ts7choi';;y\Tc^^^^^^^^^ huccesstully bland .he competencies of 

trial arts would U wenS^the competencies of those trained in indus- 
Ing behavioral changL in »s" c^entSe "thrS “ oriented toward effect- 

realistic vocational environment Thin moan of counseling in a highly 

contemporary - it must be adeauatelv liffhtt>d^nnH^^ the physical plant must be reasonably 
repair; it mist Lvi equfpmeT si^^^^ ventilated; it must be in a state of good 

Observe reasonable safety praaices ho^^ industry; it must 

of the physical plant ari probably 'better ^deflt wMfhhvTHr^rf'^^i®®”^' "^ese aspects 
arts than by individuals trained in psvSol^^r^ individuals trained in industrial 

logically oriented tend to relegate the nhvH^*i ^ guidance, since the psycho- 

benefit brought to the workshop bVtl^^ ^ ® secondary role. Another 

work with things, to use equipment well in industrial arts is the ability to 

holding devicesas necessary to simpllfv work simple fixtures and 

workshop must have those who are mte^eareH vvork tasks. In short, the sheltered 

who are interested in the individual’s environl!feSf individual and those 

efficacious fashion. sccomplish its chores in 

tlons^'ls L'Srtel“v’'L?.''if“' cniversltles offering trslnlng In sheltered workshop opera- 
meStae futuS «I1 ibfe f" PlahheS to tSe Im- 

to Sheltered Workshop ail National Association 

asking a number of quILtfo^s 
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ization. One of the questions asked was how many staff members would be needed by each 
shop over the next three years. The answers indicated that an average of one staff mem- 
ber per shop per year would be needed over the next three years. This amounts to a total 
of 3,300 staff members to be found by 1971, even if no new workshops are started in the 
next three years. If all graduates of all university training programs for rehabilitation 
counselors and sheltered workshop administrators and supervisors went into sheltered 
workshops, there would still be a large number of unfilled positions. 

It would appear that industrial arts graduates who are interested in rehabilitation 
and who are willing to make an aggressive and positive presentation of their abilitie*^ to 
sheltered workshop administrators have an entirely new field of activity awaiting mem. 

Mr. Mauchline Is Research Oirecfor with the University of Maryland, College Park. 
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Society is a complex machine. Each of its individual parts is necessary for the func- 
tion of the whole. If one of these fails to operate efficiently, th^ entire system is crippled. 

TTie key to success is education. Although many students find it advantageous to de 
vote their efforts to one particular field of study, there are mo**.'' job onnormnii-irf jcu 
to the student wi.h a broader education. 

There are many subjects available to the student pursuing a gmieral education which 
are of equal benefit. Included in the list with mathematics, sciences, languages and social 
studies are courses in industrial arts. A student seeking a general education should take 
a major part of the electives of his curriculum of study in industrial arts. 

Ours is a technical society revolving around industry and manufacturing. As indus- 
try grows, the de nand for industrial aits majors also increases. Today's world is con- 
stantly progressing, and revolutionary changes will become apparent in the future. These 
trends will be toward more scientific, mechanical and technical modes of life, therefore 
magnifying the significance of a basic knowledge of the principles of industry. 

The field of industrial arts consists of many different areas. Any of these fields may 
lead to a career and a vocation, or broaden one’s general education. 

Oi.e of these is the field of drafting. Most courses in drafting consist of three main 
levels: mechanical drawing, architectural drafting and industrial drafting. A student 

seeking only a general knowledge of drafting, can take basic mechanical drawing. How- 
ever, one who wishes to further his study of drafting may choose either architectural 
drafting or industrial drafting. A working understanding of architecture is the initial 
step on the long road to obtaining one’s goal. Even if your study does not lead to a career, 
it may still prove to be extremely beneficial in helping a young housewife design her dream 
kitchen or an elderly businessman create his castle. 

The other branch, industrial drafting, is primarily for the student wishing to become 
a professional draftsman. However, any atudent who completes one or all of these courses 
should find his education and life enriched by the qualities of pride in his work, advanced 
creative ability, neatness and the spirit of competition. 

If drafting is not the course he wishes to follow, the student may choose to study 
woodworking, automotive mechanics or data processing. Although differing in curriculum, 
the study of each of these vocational fields should result in obtaining the same qualities. 

Although a career in industrial arts may not be the goal of each student in the course, 
one cannot help but be affected by the knowledge gained. For education is knowledge, and 
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wm'prSper^ success: success 'in a world where those with a sound general education 

Mr. Cantu is President of AlASA. 



W-7.7 AIAA 



Special Interest Session 
SAFETY IN EDUCATION 

Chm., Joe Luke; Rec., Al Sherick; Speakers, 
Mudgett, 



Alan R. Suess, Stanley Sweet, Edgar Hare; Host, Albert G. 



-incase the 
Hiey were 
widow and 

of this 



SAFETY INSTRUCTION AND 
TEACHER EDUCATION INSTITUTIONS 

A Ion R. Suess 

About a week after the death of a Minnesota North Stars hockey player in January 
Arthur Daley of the j^w_York Times. News Service wrote of the reluctLce of the hocke; 
players and management to use protective head gear. The following excerpt is repre- 
sentative of the tone of the entire article: ^ 

A little more than a week ago Bill Masterton of the Minnesota North Stars 
became the first fatality in 51 years of bice league ' ' his ’ nd c>-nRhed 

T desc> bed a routi ck. Ai, mgh it un- 

aouDteaiv accident oi unce-in-a lifetime dimensions, it stiil abruptly 

ut a fine young man. A helmet undoubtedly would have saved 

Yet thsrt; is no disposition on the part of hockey authorities 
noggins of their stick-wielding mercenaries in protective headgea' 
shocked by Masterton’s death and properly sympathetic to his yom. 
two small children. 

But the members of the establishment had survived the ha , oi inis 
fastest of sports during their playing days and all have a built-in p-ef-r-nce for 
the status quo. They developed a distaste for helmets as players .iisd row that 
they ve moved into the executive branch, they still are resistant to < -m. rhe 
tragic warning of Masterton’s death to the contrary.” 

Iragically, it would be possible to substitute the terms ‘‘indust-riu .^rts teacher 
^ucators for hockey authorities” and "laboratory safety practices far "protective 
hL.mets and tlie article could have been written about contemporary coi:cit, ns in indus- 
trial arts. Your speaker is fully aware of the danger of gross general^-ons aril alL 
aware of oi^tandin^g exceptions to the thesis of this paper. NevertheleiH_ asoustrial arts 
and particularly industrial arts teacher educators face important decisioits -regarding im- 
p e mentation of appropriate safety measures in the schools and concern remt preparation 
of prospective teachers in the realm of safety. 

The scope of the problem facing industrial arts teacher educator^- ^ brought into 
dramatic focus by recent advancements in legislation regarding mandatijcs,' eve safety in 
the schools. Ohio was the first state to enact mandatory eye safety lecrWlation in 1963. 

^ teacher educator in Ohio at that time, let me add parenthetlcdly that leader- 
ship for the law was provided by vocational education and science grou^ According to 
tae National Society for the Prevention of Blindness, Inc., a total of twencj^six states had 
enacted ma^atory eye safety legislation as of April 15, 1968. The State jf Kentucky law 
lacks only the Governor s signature and the Louisiana State Department cf Education has 
issued regulations based on the model eye safety law which unconfirmed mmors indicate 
will soon become state law. The National Society for the Prevention ot Blindness, Inc., 
statisticians also report that more than 70% of the nation’s students resist in the twentv- 
six states with eye safety legislation. 
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The excuse that eye safety instruction and mandatory use of safety glasses in teacher 
education programs are not needed because there is no legislation in the state loses whgit- 
ever tenuous verity it previously held when one looks at teacher mobility. Yet, if you 
were to walk unannounced into many teacher education laboratories, you would observe 
students with bare eyeballs squinting through a cloud of sawdust or pouring a casting just 
as It was done in the good old days. The establishment has not yet deemed it necessary 
to change since they have never had any accidents (or Have repressed those that have oc- 
curred), and besides those darned glasses just get iir the way. More pathetic than the 
successful blocking of adequate eye protection by a few faculty members is the unilateral 
decision by the department head v/ho, in order to justify his opposition, blocks adoption of 
an eye protection program because it interferes with an individual's “right" to self- 
determination. This argument carried to its logical conclusion would make it necessary 
to remove all traffic regulations because someone in the society may want to drive 70 
miles per hour through a residential district. 

Recent emphasis on eye safety legislation has brought this topic into focus. Although 
eye accidents are dramatic and their consequences are usually long-term the accident 
rate of less serious injuries in the industrial arts programs of the nation Wy do more 
to bring disfavor to our programs than all the criticism and questioning of our content, 
methods, goals and total effectiveness. 

Comprehensive data regarding the accident rate in industrial arts are almost impos- 
sible to collect. The data that do exist, however, assume frightening proportions when 
extrapolations are made to the national scene. One of our graduate students is current- 
surveying the accident rate in the industrial arts departments of the State of Indiana 
Although the results are not yet complete, partial returns from only forty-five schools 
indicate that last year there wert. 20 accidents requiring medical attention. If we had an 
unbiased sample and unch ^nged conditions (which, of course, is not the case), three hun- 
dred and fourteen Indiana students will require either the care of a pnysician or hospital- 
ization this year as a direct result of being enrolled in industrial arts. Since Indiana, 
with five million population, comprises about two and one-half percent of the national 
population, the magnitude of the accident rate takes on even greater importance. 

The role of the teacher educator in the reduction of the accident rate among industrial 
at least two-fold. First, improved safety instruction and practice during 
t..e teacher education program is imperative. 1 can take you to a metalworking laboratory 
in a teacher education department where vou could hear a well -prepared lect.-re and 
demonstration of the safe use of the squaring sheer. The demonstration would include a 
discussion of how an undergraduate recently lost the tip of his finger and how safe opera- 
tion will prevent such an incident from recurring. The only problem is that the instructor 
r has never taken the hour required to tap three holes in the hold-down fingers and install 
; a plastic guaxd to protect the user. 

The second, and equally important, function of the teacher educatoi in accident reduc- 
tion is to assume leadership by taking a long hard look at the activities occurring in con- 
temporary industrial arts. The educational relevance of many of the more hazardous 
practices in industrial arts classes is highly questionable. The recent rash of serious 
accidents, including at least one fatality, resulting from face-plate turning on a wood 
lathe is a case in point. Are theoutcomes from turning a bowl justifiable in terms of the 
staged objectives of the course? Similarly, are the gains from providing instruction in 
! the use of the wood shaper worth the number of fingers injured and the resultant perma- 
; nent impairment of our students? 

The meager gains of safety officials in convincing the general public of the benefits of 
iauto seat belts dramatize the scope of the problem for both classroom teachers and teacher 
educators in the development of a meaningful safety program. Nevertheless, the moral, 
^economic and professional implications of inaction are sogreat that the entire profession 
i must unite to reduce the hazards to the youth in our care. 

; Or. Soess is Associate Professor ot Purdue University, Lofoyette, Indiana. 
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TITLE XI, E.P.D.A. AND INDUSTRIAL ARTS 

Paul J. Manchak 

Industrial Arts continues to be a member of the Federal family. While at a slower 
pace than some would like and while sometimes flying under banners not easily recog- 
nizable by old line definitions, industrial arts curriculum reform, spurred on by the avail- 
ability of Federal funds, continues to progress at an ever accelerating rate. Support in- 
cludes funds to help equip and remodel laboratories. and classrooms; and the subsidiza- 
tion of innovative programs and programs for the disadvantaged. Other programs assist 
states in expanding and improving their supervisory and related services. Still others 
such as NDEA Title XI, HEA Title V-C, and their successor EPDA provide fellowships, 
institutes and other training programs for educational personnel. 

Through the summer of 1968, approximately 3.4 million dollars of Federal funds will 
have been spent for institutes and fellowships for study in industrial arts. 

The effect of these training programs, which provide annually for less than two per- 
cent of the country’s industrial arts school personnel, cannot be measured by the number 
of individuals they have served or by the number of institutes they have supported - nor 
by the number of institutes in any one state. Rather, such a program can be considered 
only in terms of its national influence on the teachers trained and the children who in 
turn are trained by them. 

Institutes have helped to spark a renewed interest — a renewed national interest - in 
the preparation of elementary and secondary school teachers. Today, there is greater 
attention to this problem on every academic level. The improvement of teachers, through 
pre-service and in-service training, cooperation between the university and the school, 
and communication between the school and its community, including industry, are all 
evidence of a new movement. 

It is already evident that there is more to Federal aid than Federal funds. There are 
many unexpected and unplanned dividends which accrue from the original investment. In 
short, we have learned that the funds themselves may be of less consequence than the 
opportunity to allocate them. For Federal assistance, broadly viewed, has commenced 
a power. ’ dialogue on education that is national in scope, not parochial, and one that is 
contempo..._...y in approach, not academic. 

With the beginningofEPDAonJulyl, 1968, and a new Bureau of Educational Personnel 
Developm.ent, the business of Federal aid to education shifts into second gear. It will not 
be a brand new enterprise, inexperienced and wary, but a venture which can move forward 
with confidence and experience. 

Legislatively speaking, it should be noted that the Education Professions Development 
Act represents a distinct change. For it is a move from limited categorical aid to a 
broader form of categorical aid, one that is more concerned with the general problem of 
manpower and teacher training than with specific teachers or certain disciplines. 

The EPDA is the logical successor to NDEA. It is a sophisticated piece of legislation 
that goes totheheartof the matter: the education of teachers and related personnel. Prior 
to this legislation few basic changes were made in the original NDEA authorization for 
training. Additional subject fields were authorized in 1964 and 1965, and greater atten- 
tion was given to the activities of a wider variety of educational personnel. Nevertheless, 
many gaps remained. In particular, no provisioi s had been made for a wide variety of 
individuals who serve education, such as non-professionals and school administrators. 

Essentially what the EPDA does is to open up the field for the training of almost any- 
one who serves education, professional or non-professional. Now the Office of Education 
will be able to support programs to train teacher aides and the variety of specialists and 
supervisors who provide leadership for the schools, including administrators in elemen- 
tary and secondary education, as well as in the colleges. It also allows the Office to make 
grants to local school districts and to State Departments of Education. And it permits a 
vastly greater use of imagination and program flexibility in the kinds of projects which 
can be supported. 

The most pertinent parts of EPDA of interest to this group include: Part B-1 which 
'.ontinues the Teacher Corps; the second part of Section B is new providing for grants to 
states which enable them to support efforts by local educational agencies to attract indi- 
viduals to teaching and also to provide them with necessary training. Funds under this . 
part may also be used to obtain the services of teacher aides and to provide them the ' 



essential training that they will need. 

Fhrt C continues the Teacher Fellowship Program originally authorized in 1965. In 
the future this tri-partite program - Experienced and Prospective Teacher Fellowships 
and Institutional Assistance Grants - will be administered as a single entity. The inter- 
relationship of pre-service and in-service, advanced study leading to certificates, an MA, 
even the PhD, may now be emphasized, rather than treating each separately, isolated 
from developing programs. Developmental grants may also be made to enable colleges 
and universities to strengthen graduate programs for the preparation, and re-trainine;. 
of educational personnel. 

The institute program is continued by Part D, but without the previous limitations 
thirteen separate categories. Ail subjects usually taught in the schools are now eligible 
for support. Thin does not, however, alter the continuation of the institute programs in 
each of those thirteen categories previously funded under NDE A, and they will be Supported 
at least to the 1967-68 level. 

While national priorities will be established by the Commissioner — such as emphasis 
on projects for the disadvantaged or programs ii. early elementary education - proposers 

identify their own priorities for training educational personnel, submitting proposals 
which rneet their own needs. The niajor goal is to seek out programs of highest quality 
and to increase the number as well as to improve the qualifications, of educational per- 
; sonnel available to the nt.tion’s schools. 

Geni'irally, proposers under the new guidelines are encouraged to use the university’s 
total resources, combined with the resources of the schools themselves, in the training of 
teachers. We expect the schools to help take the lead in training school teachers, in 
tandem with the colleges and universities. Too long has the teacher continued to go to 
; college while the professor remained on campus aloof from the school. We expect to have 
proposals from institutions of higher education or from the schools which provide for a 
. joint effort and which are conducted in genuine collaboration. 

' Finally, we hope that propoeuls will be submitted which attempt to use other sources 
, of Federal funds, particularly those from Titles I and III of ESEA, in order to augment 
the support available under EPDA, Thus a joint proposal might provide for an in-service 
f program in which training is given by a college, supported under EPDA, while a cooperat- 
y itig local education agency could supplement the total cost of the training enterprise unde'** 

I Title III- 

i ^ May I conclude with the assurance that the Office is not on another innovation kick. 

I While we hope that most of the proposals will point to better and probably newer ways of 
training educational personnel, the guidelines do not preclude consideration of proposals 
I based r>.. a program already in operation since it also may well be of high quality and 
f! innovative to boot. 

I Dr. Manchak t* a Specialist for Industrial Arts with the US Office of Education, Washington, DC. 
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LEARNER CONTROLLED EDUCATION 

David L. Jefden 

and methods current with^cha^ngis"in\^nd^^ 'E^sem aSlv keeping course content 
than one. The first is to keep thrcnntenf^f V.f/ problems rather 

occurring in business and industry. The second 'is^ro changes that are 

will allow for effective and efficiem learning of develop educational methods that 
special concern in providing for retraining or unSrar?II?"J' second problem is of 
business and industry. This proposed proiecr in hn- persons who are working in 

the method of instruction. directed at the second problem, that is, 

structlon will proviS^for°the^fieS an individualized method of in- 

The rapidity of change is making ft iSa education, 

witliin the framework of the formal classi^m remain current 

Further, even If classroom prStoe con^rS^c^^^^ « “"““"Iv 

amenable to providing for individual retrainlm ^ flexible, this method is not 

taught to teach himself andmakeuseof available reoo.!!?. “PSkading needs. If man can be 
and^ekills. than the retraining and upgradi^^^^ferS^ beSev^irtgt^ar 

evldenJrhrvl^r: tifat"l“lr„A‘|r;? ’atend X"!v" 

Holtrman. 1955) ietestimony tothlconteLfonthat S 

Further, the phenomenon of “Iparnincy hnm i- i skill at learning can be improved. ' 

(1949) also suggests that man learns this 

this learning in any person would beatHomP nli^’ ^ learned, then the degree of 

(1964) has suggested that Ipfimini^^? ^ ^ ^ ® continuum from low to highf Ga-^e 

Learning strategies may differ in^effici?ncv and SfeS’K^ learning outcomes, 

outcomes differ in terms such as effectiveness depending upon whether the 

piles, then, that ="■* "Thl^ Im- 

" ’■Eveflf'man Involved In a partlcuS ?e‘ISffask“ 

sufficient resourceravaiffi*^for lea^niSl"'®h^r problem of his having 

the educator or teacher in the inSiv/du.Tw 1 '^e primary tasks of 

needed for any learning task andtomalf^lh^^ method would be to know what resources are 
The efficacy of the pr^oviSo^i a *he learner, 

demonstrated for young chUrirpn iSfl learning materials has been 

environment nursery school'Mn which^nif of the reported on a “responsive 

“enriched social, viLlwoTld“^^ Provision of an 

“ *1*"'’.."^'='' “mponem farsoma p?^a? 

young children, ft se?m^Sfnlwetffmfa'thaf^^ ‘‘''"“"ntnated only with 

effectively with other age groups At?^aduh whn if ® 

than a child should be caoablP ff nnoioM ° ^ ^ capable of Independent effort, 

sponslve environment” thL the young child. effectively in an appropriate ”re-,‘ 

Thus, in a course such as electricity-electronics, if the adult student knows the knowl-| 
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edges and skills he will be expected to attain at the end of the course, if he knows the 
learning strategies that can be effective for him in attaining these ends, and if adequate 
resources were effective for h;m in attaining these ends, and if adequate resources are 
provided, then the student should be able to be self-directive in his study and control his 
own learning. Further, the learning should be attained more quickly and be more mean- 
ingful to the student than it is in the traditional classroom situation. The basis for this 
expectation is that self-directed learning is generally more motivating and the enriched 
environment of the wide variety of resources will allow for more desirable attitudes (vide 
Neidt, 1964) toward the material. Also, it will allow for a more generalized understand- 
ing of the learning because of the opportunity to practice and deal with the concepts in a 
variety of situations ( vide Duncan, 1958). 

The following statements, then, are the basic assumptions for the proposed project: 

(1) It will be improbable and perhaps impossible to keep our schools up to date in 
a dynamic technological society. 

(2) The development of learning skills is as important to teach as the subject matter 
itself. Both can be taught simultaneously under a well structured system. 

(3) It is unnecessary to send people back to school in a formal atmosphere for up- 
dating as often as some educators might think. If the student is properly moti- 
vated, self-instruction is a reality. 

(4) The student is capable of determining his own course of action when he is made 
aware of the possibilities that exist to find answers. 

(5) A wide variety of resources must be available to the student for an effective in- 
dividual learning situation. These resources will be available through many 
media. 

(6) Each student knows or will learn what his strengths and weaknesses are as they 
relate to how |i£, learns best. 

(7) When an objective is set by the student, its attainment is more personal, the 
motivation is stronger, and its achievement more rewarding. 

■ (8) More material can be covered better in a shorter period of time. The student 

f will get better, more meaningful learning. 

The Learner-Controlled system of instruction to be developed for the course in elec- 
; tricity-electronics will exhibit the following characteristics: 

The content of the course and the goals of the course will be based on a deter- 
mination of the knowledge and skills required for success in industry. This 
determination has been completed on the basis of studies by Brown (1960), Jelden 
(1960), and Coleman (1966). 

A wide variety of materials will be collected and/or developed for the course. 
The materials will be in the form of nine basic media: programmed texts and 
machines, reference books, slides, tapes, workbooks, films and video tapes, over- 
head transparencies, electrical-electronic equipment, and lecture demonstra- 
tions. 

The materials will be analyzed and cross referenced by topics. The Learning 
objectives will be isolated to provide information to students as to which resources 
are available for the various objectives of the course. 

The student will be instructed on the procedures of the course and will then work 
independently. 

Evaluation of student progress will be done individually. When the student be- 
lieves he has attained an objective he will ask for an evaluation. Immediate feed- 
back will be provided the student, and if the objective has not been reached addl- 
f.ional study materials will be suggested. 
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Basically, there are sixteen innovations affecting instruction today; one of this number 
?o,r industrial arts Instruction. It is the development of a taJoJIimJ 

asUSfaUon tS I^ulDeVore at the 1964 and 1967 conventions of this 

to has grown too fast and in too many directions for industrial arts 

luxury of not having an organized subject matter. Dr. DeVore has elaborated 
on the taxonomy; therefore, I will not repeat his presentation. 

Leaving the taxonomy, the other fifteen Innovations are; 



(1) Instructional Objectives 

(2) Programmed Texts 

(3) Video Thpe 

(4) Single Concept Films 

(5) Study Carrels 

(6) Individually Prescribed Instruction flPI) 

(7) Team Teaching 

(8) Modular Scheduling 

(9) Ungradlng — Continuous Progress 

(10) Unstructured Student Time 

(11) Library Innovations 

(12) Large — Small Group Instruction 

(13) Para-Professionals 

(14) Computer Assisted Instruction (CAI) 

(15) Extended School Year 



Teachers 



Principals 



Adminis- 

trators 



These innovations can be separated into three groups: 
teachers, (2) by principals and (3) by administrators. 



those that can be initiated (1) by 



Educational Innovations are aimed at improving learning through individualizing in- 
struction. 

As Instruction passes from the “performing teacher*’ toward programs designed to 
Tieet individual needs - whether these needs be designated by teachers, students, or a com- 
sination of teacher and student - the schoolhouse will also have to be altered. 

Teaching spaces will have to be replaced with learning spaces. Quincy box-type 
rooms with the "audit-orium” philosophy must be transformed into spaces for learning 
tctivities. 

Active learning through varied experiences has mandated that the physical facilities 
'or the industrial arts program be designed to accommodate these activities. However, 
hese same accommodating facilities can become a deterrent force relative to an evolving 
curriculum. The learning spaces for industrial arts, which are new this year, must be 
Jesigned to accommodate not only the present program, but also the one v/hich will be 
n use in the year 2000. 

Preparatory to deciding which, if any, of these innovations will be implemented, one 
•nust give the entire scopeof innovation a close study. Through this study, one must make 
/alue judgments about which innovations will assist the industrial arts program in achiev- 
ing its goals or aims. 

Proliferation of professional literature indicates that many new ideas are being 
;ested. But rare is the supervisor who will claim to be keeping up with his reading. 
\wareness of innovations is a necessity if supervisors are to advise others about these 
nnovations’ implications for industrial arts. 

If supervisors are going to become a positive force in keeping industrial arts in the 
i nainstream of education, they must assist three groups of educators: (1) teachers, (2) 
■ principals and (3) administrators. 

• Assisting teachers in the task of individualizing instruction will be the main effort of 
phe supervisor in his relationship to educational innovation. The first step toward indi- 
f/idiializing instruction is that of planning. Too often we, as educators, have accepted 
fjorrte type ofeducational hardware as a temporary end in individualizing instruction. Hard- 
|vare cannot supplant sound planning for instruction! Basic to this planning is development 
pf instructional objectives in terms of terminal behavior. Developing these objectives 
J s primary to both teacher planning and student learning. 

t Training oneself and others to think of educational objectives in terms of behavior is 
lit best a difficult task. Mager’s book. Preparing Instructional Objectives, and a set of 
filmstrips on educational objectives, which was produced by The University of California, 
can be utilized as a core for inservice programs on developing instructional objectives. 
Pnce these objectives have been developed for the entire class, then more individual ob- 
jectives can be developed similar to those proposed by Bloom, et. al. - Lt.els of Cognition. 
These levels of cognition range from knowledge (the most simple level), through compre- 
lension, application, analysis and synthesis to evaluation (the most sophisticated level). 

Within the current structure of public education, developing instructional objectives 
-s feasible. However, without a school reorganization which would permit closer student- 
reacher involvement and more planning time, it would not be practical to attempt develop- 
ing instructional objectives on varying levels of cognition for each student. 

( Once the teacher knows exactly what he expects the student to exhibit at the termlna- 
• iop. of the instruction period, then he can Judiciously choose the instructional methodology 
ind hardware to be employed toward that expectation. If the basic instructional attack 
las not been structured, any innovations which the teacher may initiate will be only icing 
far stop-gap measures. 

( Although the supervisor’s main effort will be in assisting teachers, he also has a 
significant responsibility to the principal because educational innovations are no longer 
^ confined to isolated departmental changes. The nature of some innovations, such as team 
i zeaching, modular scheduling and large-small group instruction, is such that they have 
|oecome whole-school projects con'.erning most departments; therefore, the supervisor 
fwill have to advise the principal ibout the industrial arts’ participation in his school’s 
loroject. 

I Supervisors, as members of the central staff, have the opportunity both to promote 
f ind to consult on industrial arts programs. Whenever pilot programs prove successful, 
I^^Jie information concerning these programs must be disseminated to principals and teach- 
jrs. This dissemination, to be effective, should involve a visitation to the pilot project 
^ay the principal and his teachers. 

|; As school administrators promote endeavors, such as demonstration schools and 
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trial p-oject^m^A^Je S 

mensurate with the nature of the educational und^Snc ^ 

P-t of innovative projects. 

school curriculum projects hav^passS Lv^h^ projects. Too iften. 

gating the “shop" as some type of static aDD#»nriacT*.^r ^ arts departments, thereby rele- 
In summary, education and iSrr?«i ^? ® evolving' curriculum, 
of an era in which the responsibility for learnlne^ls hem^ threshold 

learner. Under this type of progSm the teicLr ^ teacher to the 

the learning process. Deslenintr lf»arriinrr * ^ become a consultant/manager to 

tasks of the teacher; actua! teaching ISJentfv become one of the prfmary 

hours per week. currently perceived, will be limited to a few 

ized to^'h^ex^em fharwe noAh^^^^^^ concepts have material- 

Attempting to teach students as individuals is a challen^fna^^*^!^^”®^® Public education. 
Cha H.ator,ca. background and potanria. *- 

*"■ l-P-ov.n,an, C.n,.„ Sh.phe.d Co.l.p., Sh.ph.rd.,o„n 
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INDUSTRIAL CONCEPTS 
VIA TRANSPARENCIES 



mant a «MruMl«^°^two-aememer-1I^ T ^•'^''‘gaa Unlvarslty will Impla- i 

grades, during the fall semester 1968-69 TTif» ^ Industrial arts for the elementaryj 
lactura with I atudant “^Sty of 2M »»« “■“!« °f a ona-houS 

aaparate two-hour laboSfory Lctliri' leatura will be aorrelatad with aighti 

graduate assistants. * this new structure are to be taught by* 

teacher prepa^rTuon°hfs i«mulff^?he p*re^^^ elementary school 

One basic need was todevelopa numlSr of ^ select^ overhead transparencies, 

concepts and/or Introduce and pr^ote dm«i ifl a. ^ selected industrial 

viewed as one means of communiSXL laboratory activities. Projectuals were 

fled above. communicating effectively with a large group such as that identi- 

dlctateTth^Tu^^i^^heliS^^^^bST?^’ should be used only when logic 

They do not constkute a ZnLcea for presenting the Information to be taugL: 

one more means o? !n8tructlorwl?A u problems, but rather provide 

concept in learning andTnstruS^^^ rf.f should be familiar. The oSly new 

or implied in this paper, is ^he ^tenHal^^fo^^^ Industrial arts, stated 

effec^ely and on a broader scale^an is presently^true^ medium of communication more 
The basis upon which one decides to utllleetraLpa^rencles might include such factors 

senses are generally empSyS.^^^^^'^ because the learners’ visual and auditory 
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Visuals may be utilized in a psychologically sound fashion by progression from 
the simple to the complex. 

Projectuals may provide a graphic presentation of information, thus reducing 
the level of abstraction. 

Abstract concepts may be made more concrete by utilizing a familiar context 
and reducing the number of symbols for the sake of simplicity. 

Transparencies make it possible to teach industrial concepts in a sequential or 
developmental pattern through a series of overlays. 

Transparencies may be used effectively to teach a large quantity of information 
in a relatively short period of time. 

Projectuals may employ color to add realism, point out relationships, identify 
significant points and/or make sequential processes easier to follow. 

Assembly and disassembly may be realistically shown with carefully prepared 
visuals. 

The decision to employ transparencies in teaching leads to the need for making a 
umber of value judgments. What industrial concepts might be presented most effectively 
n this manner? What projectual design or format will best do the job? What means of 
resentation will promote the most efficient learning? These questions, among others, 
lUSt be answered before effective communication can be established. 

Claasrexam advantages . The use of projectuals in the teaching-learning process 
rovide a number of advantages. These advantages involve such factors a a psychologically 
ound learning, teacher stimulation, ease of classroom applicability, and the wide flexibil- 
ty provided. Some of the notable classroom advantages which may be identified include: 

(1) The classroom may remain lighted or only partially dimmed, which makes it 
possible for students to take notes easily. 

The teacher should find it easy to maintain student eye contact In eliciting ques- 
tions as part of the desirable give and take between teacher and learner. 

The Information presented is in permanent form which permits a student to re- 
view when necessary. 

Large symbols and/or sizable graphic presentations make it possible to com- 
municate effectively in large group instruction. 

Projectuals provide the psychological advantages of provision for a change of 
pace, stimulation throu^ the use of color, allowance for student involvement; 
provisions for repeated e>qx)3ures, and reinforcement of demonstrations as well 
as other means of instruction. 

Preparation of pro jectuals. The originals should be carefully prepared after the con- 
:epts to be presented have been selected. .An effective transparency must be carefully 
:onceived and designed. Some factors to remember in preparing projectuals include, 
1) the commonly accepted principles of design, (2) the need for simplicity, (3) the need 
i.‘or neat symbols by using tliosc that are commercially prepared or by emplojdng guides, 
4) the use of color when it assists in the communication of the concept, (5) the applica- 
on of overlays when sequential developmental stages are valid and, (6) the need to view 
;)rojectuals as being in a state of continual evaluation and revision. 

Originals may be pure!, ased, but must be selected with care to obtain the subject 
content desired. Transparencies may then be prepared by audio-visual services, if avall- 
ible. The process which employs heat tends to distort the plastic, making it difficult to 
Ijet good focus. The ozalid or ammonia process produces a flat,, higher- quality finished 
jroduct. 

Letters and symbols can be placed on the plastic by using pressure sensitive letraset 
heets available through audio-visual suppliers. Plastic in a number of colors with vary- 
|ing degrees of translucency and an adhesive backing may be used for a variety of effects. 
I This ct)lor application is especially effective in such situationn as showing relationships 
f between views in drawing or emphasizing significant points. 

if Depiction of industrial concepts . The intent in this section is to identify some possible 
applications of projectuals in teaching Industrial concepts. This will take the form of 
Identifying selected concepts which lend themselves to this means of instructloii. Some 
topics w^dch may be depicted through transparencies are as follows; 

(1) The relationship between views in orthographic drawing 
The alphabet of lines 
Geometric construction of given shapes 
Sectional views 

A number of safety concepts, S’tch as die dangers of spontaneous combustion. 
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safc handling of tools, or the freedom from unnecessary hazards in the activity 

M'^Srials consumption information on products from a number o, 

relationship to papermaking or plastics 

fusion as means of fastening materials 
Roof styles in construction “«>.cxiais 

Wentlfication of key parts of hand or power tools 
Concepts of cutting 
Techniques of hand drilling 
^ Concepts of soldering 

IdVonaUd““!" ‘■"Cg'ccaon and inclination to develop 

ing. " ™e''alert‘?L*te?"hSJilver,‘Mirii?l%’S/^^^ effecave learn- 

individual differences in nromnrincr a • ui of instructional means to help meei 

Shou. he considere^dls'oL-i^^^^^^^^^^^ 

Dr. Larsen is Associate Professor of Industrial Education ot Eostern Michigan University, Ypsilonti, Mich. 



( 6 ) 

(7) 

( 8 ) 
(9) 

( 10 ) 

( 11 ) 

( 12 ) 

(13) 



Th-10.4 AIAA 
Special Interest Session 



fc ^^CJPTS IN L^ltNING AND iNi.TRM . CT|ON APP UE D T O T H E TEACHIMtl mP Mvr., t 
Ce Lemor; Host, Theodore Wiehe. * o^oug , peckers, Robert Bachman, Allan R. Soess; Ronnalo 



NEW CONCEPTS IN THE 
TEACHING OF METALS 



Alon K, 5U6SS 



rtTiurSy'”he'£fus^^rr;om'L““ 

and seconda^i'^achcS llrela. at both the university 

hie fbr the fS"?'a^pproach'that™™?uld'nk?ro di^ula'^r^r^TM**^'’®/^® 

arts programs, from both within onH ^ discuss. Critics of traditional industrial 

the traditional project method used in profession, have long been taking aim a! 

point has been that it is very difficult m ^ their most importani 

can possibly meet the state?^oblerHv#>a° show how the manipulative activities employee 
currently salable skills. such as interpreting industry or even teaching 

practiL! todIJ^ttilfTrte^?elthSs°ha^ criticism of current' 

called the project approach to a morf= begun a transition from what has been 

research and expertoentation and 

Involve the traditional take-homo nmioor group activities which may not 

mand more fleXf tL?ma?^r?ais^^ programs de- 

lected supplemSS^y matSlSr^ dernand. several instructors have col- 

^ mencary materials and, where necessary, have written materials to fill voids.' 
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The result is surprisingly similar to the social science "vertical file" system of pr ovid- 
ing supplementary instructional materials for independent study and the supplemental -ead- 
togs used by elementary school teachers. 

Development of these supplementary materials has been occurring for several years, 
P erhaps one of the most important factors in the development of these materials hass been 
, the research in programmed instruction. Proponents of programmed Instruction '. '-ais 
its ability to meet the needs of a wide range of students because of the self-pacing -laturt 
of the new instructional materials. Early researi^h indicated that die teaching machine 
was very important. Proponents insisted that the mechanics of the machine insured 
mastery frame-by-frame, and the machine was tliereby the key to the initial successes 
reported for programmed insti-uction. Next, studies comparing die teaching machine with 
Identical programs adjusted only for use with the machine brought the era of the rise of 
the program and the decline of the teaching machine. The next step was the comparison 
of programmed and conventional text materials. This research suggested that both pro- 
grammed and expository materials were effective. More important, both types of mate- 
rials were an effective, economically feasible and efficient mediod for teaching subjects 
In the self-pacing environment of the industrial arts laboratory. 

Several such booklets have been developed by graduate students at Purdue and are 
low undergoing field testing. The format of these booklets is also under study. For ex- 
ample, one booklet uses photographs and copy typed on index stock, and bound in a loose 
leaf notebook. All other booklets are plastic bound but vary in terms of illustration format. 
Post-test data will be gathered in early May on the effectiveness of two of the booklets. 
The graduate instructor using these materials, however, reports that the amount of time 
required to teach the materials covered has been reduced to a fraction of the time formerly 
required, and that student reaction has been most favorable. 

i The goal of every teacher must be to provide his students with knowledge that can be 
japplied to future problems which differ from the problems studied in the classroom. 
(Typically, a teacher tests what he has taught, but seldom measures whether the students 
pan transfer the classroom problems to everyday situations. To illustrate, ask your best 
(Students in your most advanced metals class how to square and size a ream of paper using 
paper shear, or how to square a block of acrylic plastic and restore its surface finish 
^with a minimum of dimensional distortion. My best guess is that they will not be able to 
tanswer either of these questions, even though they would be able to tell you precisely how 
|co square a sheet of galvanized steel using the squaring shear or how to square and polish 
|a piece of tool steel. The reason is not that the students are incapable of learning this 
pontent, but rather that industrial arts teachers have become highly skilled in teaching 
"how-to-do” a wide variety of specific skills. This approach limits the geueralizability 
pf operations across materiaJ£=, For example, when the operations used in squairlng any 
■material are analyzed, it becomes apparent that work always progresses from a known to 
pn unknown surface. The known surface is continually placed against reference planes 
such as machine tables, stops, etc., regardless of material. Thus squaring sheetmetal, 
plywood, paper, tool steel, plastic or any other material can be generalized. Of course 
tools and/or machines used to accomplish the task will vary with materials, but the funda- 
mental remains constant. 

The extremely large overlap of content across materials has led to the development 
of courses with a materials and processes orientation rather than the processing of a 
material, which has been the dominant organizational pattern in industrial arts. In an 
lattempt to maximize the efficiency of our undergraduate teacher education program, we 
..lave established a materials and processes course as a prerequisite to all laboratory 
courses. Typical units Include squaring, adhesives, abrasives, mensuration, coating and 
‘finishing, fasteners, etc., with instruction based on the overriding factors involved in the 
operation or procedure rather than the application to a specific material. Our ultimate 
I goal is to eliminate the time-consuming overlap of instruction such as abrasives in metals, 

I abrasives in woods, abrasives in plastics, at the expense of breadth, depth and technical 
■ skill in the specific materials in the advanced courses. 

I Although I have used an example of a course which is now in operation at my institu- 
I don, several public schools in the area are operating similar programs and have had 
several years’ experience with them. Quite franWy, our program is an attempt to incor- 
I porate successful aspects of secondary school materials and processes courses and avoid 
I the pitfalls they have reported. A sure-fire formula for failure is to teach six weeks of 
I woods, six weeks of metals, six weeks of drafting, and call it a semester of materials 
and processes. 

Dr. Suess is Associate Professor at Purdue Uriiversity, Lafayette, Indiana. 
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PROGRAMMED INSTRUCTION FOR 
TEACHING MANIPULATIVE TASKS 



Clarence L. Heye 

With new instructional content becoming available through technological Innovationi 
and scientific break-throughs, educators have become concerned with the problem o- 
attempting to teach more material in the same length of time. 

Some school systems have attempted to alleviate the problem through the use of pro- 
grammed materials. Usually the programmed instruction has been in the cognitive areas 
such as mathematics, English, psychology, spelling and some areas of electronics. Re- 

programmed instruction, in general, is as effective as 
conv^tional means of classroom teaching, with the program often teaching the student li 
iess unie. 

Instructional programs have the following to their advantage: (1) The degree o ; 

remains constant because programs are not subject to the emotions of th«' 
teacher; (2) the material taught and presentation approach are always the same; : 
student cm proceed at his own rate; and (4) the program can be used by students' 
who were absent from class, with assurance that the identical lesson is presented. ^ 
instructional programs have their disadvantages: (l)They lack the motiva.; 
sriCT qualities ^at a teacher adds to a lesson; (2) they are a mechanical means of teach-j 
Ing Md repeated usage may be boring for the student; (3) if a machine is used for present-j 
g tl^ material, the p>osslbility of a mechanical failure exists; (4) programs present ii- 
canned meMs of teaching; and (5) programs must be written, used Md re-writtSi. Somi' 
programs, however, can be commercially purchased. f 

There are basic^y two major programming techniques, one advocated by Dr. B. F? 
Skmner, maktag use of the linear or single track method, and another favored by Normal! 
powder, which makes use of multiple choice responses and the branching technique 
The^ are, however, several modified programming techniques that lie between the Skinne • 
and Crowder approaches. 

These are diagrammed here. 

{ 

I. LINEAR OR EXTRINSIC I 




CHARACTERISTICS 

a. Ordered responses. 

b. Short items. i 

c. Slow, steady progression of subject matter. 

d. Constructed responses. 

e. Small steps. 

f. Minimal error rate. 

g. Direction toward least able student. 
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II. CONVERSATIONAL CHAINING 




CHARACTERISTICS 

a. Strict sequence. 

b. Constructed responses. 

c. Response contained wltihin context 
of next stimulus. 

d. Responses capitalized or underlined. 

e. Conversational nature. 

f. Statement made prior to the 
program about the purpose(s) 
of the lesson. 



HI. MODIFIED LINEAR PROGRAMS 



2^ 


CHARACTERISTICS 




a. Faster learners may skip frames. 

b. Slower students may review. 




c. Program similar to straight 


linear approach. 


S) 




3) 




3) 




PROGRAMS 


WITH SUB-LINEARS 




CHARACTERISTICS 

a. Upper eibiUty level student 
may enrich himself. 

b. Students who desire this 
enrichment may take items a, 
b, c and d at left. 

c. Otlier aspects similar to the 
straight linear approach. 



V. LINEAR PROGRAMS WITH CRITERION FRAMES 



1 


■VZ5' 


CHARACTERISTICS 




(S) 


a. Allows for different backgrounds. 

b. Criterion or test frames are inserted 




ra) 


at 70a, b, c and d in order to 
determine whether student has 






mastery of sequence from 70- 135. 
c. Other aspects similar to 






straight linear approach. 
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VI. branching or intrinsic 



programs 




c. 



d. 



e. 



CHAR ACTHR TS-TTi-q 
a. Material given In Qm^n 

by Sluden? anirie 
construct analvtic^T 
which Will discern ^®st items 

fuB underiS?p£u« ™“" 

understanding and 

Several "° taowledge 

Sf"ir“"7“sS'3SiFf“?^ 

With teach^d/'“‘'>' p7^^^JZ%‘='^e « a manip^a5« Hnlversl, 

"'“£“£h 

US OfSce of Ed,,o . ' Pronounced at the lowe 

dlp^'meter^- ^ Programmec 

methoflnd working wSh involved thi use nf f ^ Phase o; 

Si- — ' 

s«phSrS^*L“ ssrSr 

made-ase of tSt *he last stl&en^^ with the sliS/ ^ ProgrammW 

equally effective JiSe S”® *« SSieSf P^Wemed 

Jects^ta tovor SfV'”-”®'’ oI^pSrfci,S”^ ''‘®'’ rt®R5Tevef‘’^‘'5“°" 

■•..~ral!;“ '" «-.scs 

““^^'S’aatelkSl' =%®«“tivl LSlllaS'-’® P^°etamme< 

more then, that w?TOjS“.^ t<° eo in less dme Sfm Som, 

t “ -- — .tmn»\?S 

the basic •slementf 
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f graphic arts^ including history^ measurement and printing theory, ns well as some of 
le psychomotor skills connected with graphic arts education. 
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NEW CONCEPTS IN DESIGN AND DRAFTING 

K John D. Parr 

I We live in a rapidly changing world. This statement is trite and yet it expresses the 
josition in which we find ourselves today* Yesterday Is history^ we are living today and 
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we must plan for tomorrow. By the time we end this day we will find that in many respect 
this old world will be a better place in which to live and, regretfully, in some respect 
it will reflect our errors and failures. 

We find ourselves constantly broadening our vocabularies to Include the new term 
being devised to describe new methods, products and processes. Think of some of th' 
terms that we use today that were unheard of as recently as ten years ago: Cybernetics 
computer instruction, programmed learning, team teaching, educational television, pro' 
fessional negotiations and many others. ; 

The first problem in discussing "New Concepts in Learning and Instruction Appliel 
to Design and Drafting'* is to limit the topic to a couple of areas and develop these int, 
a meaningful presentation. This 1 hope to do by picking two concepts, namely team teach ' 
ing and problem solving. 

I have intentionally stayed away from computers and numerical control drafting: 

1 am of the opinion that it is much too expensive for most publ.tc school systems at th’ 
present time. Last year 1 heard a man say that any instructor worth his salt should as 
for a $25,000 computer. In m.ost school systems he would have been laughed out of th 
county. Many systems are in seriovts financial straits and about all that a teacher ca 
ask for is books, tools and supplies. 

From my contacts with the chief engineers of several divisions of General Motor 
and with the teaching staff of General Motors Institute, 1 find that they would all be in 
terested in setting up a team approach to teaching design and drafting. This would be 
little different from the approach as we know it. They have indicated a willingness to sen 
a man into a secondary school to assist a teacher iji presenting a particular concept to 
class. This industry person could give a different approach to a problem than a college 
trained industrial arts teacher. 

picture a situation in which a teacher might want to Introduce a class to Jig an 
fixture design. Unless he has had industrial experience in tool and die design, he migb; 
feel quite inadequate in this area. A local industrial firm could send in a man to help in) 
troduce simple Jigs and fixtures to the class; this could be a learning experience for botj 
the teacher and students. Industry in turn would benefit by having future employees ex 
posed to an area that is not ordinarily covered in secondary school drafting. 

1 am very much concerned about what happens to the creative child In our schools to! 
day. 1 recall Dean Kimball Wiles saying at our Tulsa Convention that "there is a vas 
difference between IQ of a student and his Creativity Index. Teachers generally like t: 
have students with high IQ’s but they feel very uncomfortable with youngsters with a hlg^ 
creativity index.” These two measures of ability are not necessarily related. Think, i 
you will, of the special education students who are years below the norm in academi, 
work but are on or above grade level in art and Industrial arts. 

Creativity is rather hard to define. The World Book Dictionary describes it as: hav 
ing the power to create; inventive, productive; approaching the realm of art, imaginative 
Torrence, in his book Rewarding Creative Behavior in School , describes creative thinkin 
as taking place in the process of sensing difficulties, problems, gaps in information, miss, 
ing elements, making guesses or formulating hypotheses about these deficiencies, testin 
hypotheses and communicating the results. Arnold Toynbee, in his paper entitled, 
America Neglecting Her Creative Minority?”, states; **To give a fair chance to potently 
creativity is a matter of Ilf e and death for any society. This is all-important, because out. 
standing creative ability of a fairly small percentage of the population is mankind’s ultl; 
mate capital asset, and the only one with which only Man has been endowed.” 

What has this to do with the topic at hand today? It has a great deal to do with it. t 
our classes, we have the opp>ortunlty to help develop the creativity with which our student 
have been blessed in varying degrees. We must develop natural indent by encouraging ou; 
students to be creative and to learn to handle problem-solving techniques. 

All too often our courses are organized only on the basis of a textbook, and many c 
these are the same today as they were 30 years ago. Students are not presented open en 
problems. We should not sell our students short; they have the ability to handle problem 
solving techniques if given the chance. 

To prepare this paper, 1 interviewed chief engineers and architects from varlou 
industries to see what qualities they look for in prospective employees, and in ever 
case they wanted a young man with a good foundation in basic skills of drawing, plus th 
ability to think through a problem. Each industry has its own individual method of pro 
ducing drawings. They feel that they can Instruct a new employee in their company pro, 
cedures in a short time. 

ErJc' 6 -llgl. 



Will this technique work well at the secondary school level? 1 would have to give a 
•ery emphatic yes. 1 have seen ex''-niples of problem-solving handled very well. In Webber 
unlor High School in Saginaw, Michigan, the mechanical drawing teacher, John Schmude, 
ises a specification sheet with his students when they are on a unit in architectural draw- 
ng. This sheet gives the students all of the pertinent information about the house that 
should be designed. The students then design the floor plan. Tlie results are really out- 
I tending. 

The Michigan Industrial Education Society sponsors a skills competition each year 
n which students are given a problem and must design an object according to the specif!- 
:atlons. An example would be designing a cabinet to hold drills and taps; each student 
ir contestant designs a cabinet within a time period of 90 minutes. The results again are 
>uts tending. 

One last example, at a different level, would be the General Motors Institute In Flint, 
vUchigan. The students have to complete assigned drawings from a textbook as part of 
he curriculum. Each week they are assigned very challenging open end problems. An 
;xample of one of their problems was designing a fixture to hold two pipes that cross. 
The lines carry an inflammable fluid and a caustic solution. A sympathetic vibration is 
jet up in the pipes that could crack or break the pipes at a bend. The problem is to design 
: i clamp or holding device that can be assembled on the pipes with bolts or screws. The 
ilevlce must hold the pipes apart and damp out the vibrations. The results are very In- 
ieresting. Obviously, the students can do designs of this type if ^ey have teachers with 
fmough vision, ambition and creativity to think up problems. This is not an easy way to 
ieach. It requires a great deal of work on the part of the teacher, but It certainly is well 
tvordi the time invested. 

[ We should try to develop In our students the ability to envision the solution to a prob- 
lem, as did the man who took his first look at the Sahara Desert and said, “Man, what a 
jplace for a parking lotl“ 

These are not new concepts; they have been with us for some time. I do sincerely 
pelleve that our courses would ^ much more interesting, meaningful and productive If 
ve could break the habit of being completely textbook bound. Help is available if we will 
ook for it and ask for It. The professional engineering organizations have offered their 
isslstance to any school that will ask for help. Avail yourselves of this help. 

Another recommendation that has been made Is diat drafting teachers work as detallers 
n local Industry during tiie summer months in order to learn the new industrial techniques. 

I feel that it is vitally important to shake qp our curriculum with modem, iq>-to-date 
Irechniques or we will be phased out of the picture. Other organizations stand ready to pick 
ap tiie challenge of industrial education if we fail. We cannot afford to become complacent. 
We must think ahead and foresee the problems that our students will face five or ten years 
from now. As any good duck hunter knows, you must aim at the point where &e duck 
will be, not where he was when you tired. Education has always been accused of driving the 
aick where the carpet was yestearday. Government economists tell us that by 1975, three- 
fourths of the workers will be dealing with products not yet Invented today. They also 
indicate that each high school graduate will change his vocation twice in his lifetime: that 
10% of the workers will be unable to work because they have been trained for obsolescence, 
and will be unable to be retrained. Today only 6% of the jobs are for 'jnskllled labor. Does 
mis have any significance for us? 

In the play, “The Devil’s EMsciple,” George BemardShaw says that the major crime 
I is not rape, murder or robbery. The major crime is the indifference which enables ^e 
|enemy to breach the wall and ravish the city. Are you indifferent to modem trends in 
|Our field? Are you constantly on the alert to Improve as a teacher? Are you willing to 
llnnovate and, if necessary, create? If not, you are in a rut, and, as you know, the only 
|dlfference between a rut and a grave is the depth. 

iMr, Porr i» Principal of Webber School In Saginaw, Michigan. 
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INTEGRATING INTEGRATED CIRCUITS 

Howard H. Garrlt 

nitautes I would like to address myself to the evolution of Industrie 
u* ^ electricity and electronics. Through the oast centurle 

Sr'-blue ^ dichotomytas misted betwee 

tradltl^r bat^“Ld^sSfers:'^i^cr^S. 

gran^ which draw their subject content from the world of work, ^ 

remarks lead to a personal conclusion. How fortimate we are. as doers an 
£ ^ privileged to share our knowledge and sklUs with the youth of Amerlce 

Is Aere pother segment of our school curriculum which so aptly displays ^eVorldc 

toTclSen?7^“®“^^' Americana must understand to be intelligent Ld partlclpat 

^ree co^enlent historical divisions of the Industrial arts can be dated* 

date back before World U^r II and find their origins In the Sloy 
fiLo ® teaching medium was not only the most convenient, bt 

^ ® culture to a remarkable degree. Toward the end of thl ' 

period, the curriculum specialists became sensitive to the steel age. The automobile wa 
becomtag a promlnCTt Influence in our dally lives. The country and the world were grow' 
Ing smaller due to the development of a mysterious box called the radio. 

^olescence, 'These years were punctuated by creative thinking and a more serlout 
definition of &e purposes and activities of Industrial arts. A -nore deflnltK^paw^^^ 

technologies and Industries was evidenced by revisions In In ^ 
curriculum. Problem-solving techniques, evaluation and design, vocational 
Md personal guidance, laboratories of Industry and other educational practices taxed th 

older education and communications were seriously challenging th' 

edf^ai^lrS^ ®!!1? O'f courses. Automation was being recognized by f?equS 

experiences In production-line processes. TextbocScs an^ weal* of othe? 
ratow^^o”®^ material had to be added to the shop of yesterday. 'The Industrial arts labo 
duSto. *“ “®“’ »** industrial pra 

. Maturity and Compression. Gradual changes In our Industrial wav of life ar 

Sfdfi?te?5 ®®1^ to asBlmUate in curriculum revision. Although educatlonhas bera se^^^ 
SSt **“8® unwillingness to make r^dlc^ a!SS:atio^^^^^^ 

pressittes of the mld-20th century contoiue to place a burden o 
teacheM wMch must be met by retooling, retraining and rededlcatlon. TT»e erSte an 

P®^®^t®«* by school shop practice for many years, must stfS^ 
SLpd ®”‘* P®*"^®P® contribution to Industrial arts objectives must be quM 

fS^^r ^®®^® curriculum change m Industrial arts has been an evStSon! Sine 

a revolution. We now live In the sophisticated and exotic age of soac 
iMformatlon systems, automation and an assortment of labor sa^ 
devla^ not even a part of the wildest dreams of the late forties. 

^®® discovered In the BeU Laboratories In 1948. Since that time, th 
fSTailSdMn t ?® Slant of the electronic age. its small size, Its ruggednew 

lianf °^®"®‘* ®»®w®^a In miniaturization and portability of electronic equip 

oir daUv llv^°our ®n«S material had such a tremendous Influence o 

uil^.ia®, ,, national wealth, our world security and our health and pleasures 

Would you believe that this amazing component Is rapidly becoming displaced bv Integrate 
ciredte, «> smau d»t Aey are vlalWe Sly throu^ a mic “a^? ^ integrate 

betWMn°^u^.il.ifi.i?it!Sli^L“ ™<* control haa become fte interwoven llnkag 

betwem all trades and Industries. It Is Involved In all the basic sciences. To Interorc 

students In Industrial arts becomes Increasingly more dlfflcul 
me^oit Question in electronics. The computer ^n^to reXpto 

werJfewe? ^ *^“®^i®®®’ b^fustrlal and private lives. Fifteen years ago toer 

wontc ^ *® ®^®f'^^o“lc marvels In existence. Today, over 40,000 elec 

ftroughout A® world. It Is predicted that a funds 
In Ae 1970?” knowledge of the computer will be required of all coUege student 
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What can we do about It? What changes in our teaching behavior are predicted as our 
wareness of this dilemma becomes acute? Shall we phase Industrial arts Into a leisure 
Ime preparatory crafts course? Or shall we confront the progress of industry and re« 
rganlze and revitalize and update our Instruction to be truly representative of Industry? 
hall we meet the needs of our students who must enter and live In this age? 

May I suggest these Implementations? 

(1) Continual revision and updating of course materials and Instructional aids. 

(2) Closer contact with Industry by means of field experiences. Industrial speakers 
nd advisory committees. 

(3) Administratively "run your shop" under standards of housekeeping, management 
nd organization which will reflect your Judgment as to the excellence and significance 
f the applied science which you teach. 

(4) Maintain an open mind and be constantly aware of the research and development 
n electronics education. Seek better methods - Improve retention - find the path to chal- 
snge the minds of your students. 

(5) All teachers regardless of subject matter disciplines must unite as an educational 
sam. The Industrial arts man with his broader knowledge and skills, and with his 
ractlcal approach and effective student rapport, can contribute substantially to the team 
ffOrt. The whole team will be greater than the sum of Its parts. 

f (6) Remember, the most exotic space craft, the niost sophisticated computer, the 
. lost Intricate and complicated automation system and the simple one- transistor radio - 
g 11 are based fundamental concepts and understandings of basic theory of the science 
W i electronics. Emphasize and re-emphaslze the fundamentals. Do nor permit your 
tudents to build their house of electronic knowledge on a foundation of sand. 

1;^ The solutions must come from the best collective thinking of our profession. I am 
|ii onfldeni we will meet this challenge and fulfill our obligation to American education, 
fe;. 

I Garriih U Profesior of Induitrlol Studtai of San Joie State College, California, 

I NEW CONCEPTS IN ELECTRICITY/ 

I ELECTRONICS 



Wmiorn L. Deck 



To speak of the title "New Concepts in Learning and Instruction In Electricity/ 
Electronics", we must use some time to analyze It. What Is involved? 

New has many meanings, for example, lately made, pjn^duced or biought Into being, 
"his does not suit our purpose. Another meaning — lately come to knowledge, not being 
Cnown — provides a better meaning for educational purposes. 

What did the program planners have In mind when the word "concepts" was selected? 
|Vhat Is Its meaning? A concept 1s an Idea which has been formed by thinking and V’hlch Is 
•ermanently embodied In language by a word or other definite symbolic expression. It Is 
jn InteLlectual activity. It Is a unl*'ersal mode of thinking. 

Concepts are composed of perception. We perceive through o'ur senses concrete 
|>bjects. For example, we perceive through our senses a particular object i- a television 
' iCt. To form a concept of the television set is to thlidc In general terms of the relation 
<f the mechanism of the parts to the purpose of the whole. 

In the study of electricity and electronics we find many Ideas which have been formed 
i? »y thinking and experimentation, and which have become permanently embodied in our 
g onguage by words or terms and symbolic expression as schematic symbols and formulas, 
gviany of these have lately come to the electricity and electronic educational knowledge. 
Here are some of these Ideas and terms In electricity and electronics: 

Zener Diode - These are essentially variable forward Impedance rectifiers used In 
I'oltage regulator circuits. 

Tunnel Diodes - P N junction rectifiers possessing a negative resistance when cor- 
rectly forward- biased. 

Staj - usually thou£dit of as a negative voltage on control grid. Since the dev.^lopment 
|if the transistor, the terms forward-bios and reverse-bias are developed by the technique 
|>f connecting batteries. 

Hybrid Components - are components serving some function other than purely elec- 
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tronic. Other fuiictions may be mechanicaJ, optical, chemical or maimetlc for examnio 
electromagnetic actuated switches such as relays, vibrSors, and choppers- me^ 

components; audio devices such as loudspeakers, microphones and head* 

Eield effect - This is so recent that we do not know its real meanine. It is used u 

test instriraents and combines the principles of VOM and VTOM in thrsame hiSru^enr 
Voltage ceUs are employed instead of line cord. v i um in the same instrument 

Electro-Acoustic transducers - There are many forms of this concent and a fev 

Ptck-ups, microphone., lou^poekers, headptaet a“ iuSi' 

accn ^n^"?o°rhe T ® resistor and provides a controlled amount of resistance change 
according to Ae amount of current flowing in the resistor. It usually has a necative ram 
peratye coefficient; cold resistance is more than hot resistLce. negative tern- 

M agnetostriction - is the act of forcing the magnetic domains to become allmed 
material ^d causing a slight change in physical dimension. For ex??^ple 

?orcl ofToSS am^^re-mrns"^ ^ niagnetlLs 

atom?mfoSi^5iS,ila^® sharing of electrons by atoms. The shared electrons bine 
form macules. A water molecule Is composed of two hydrogen atoms and on? 

of a-P elemrana! Sc 

me Single electron of the hydrogen is the valence electron. The ^inele electrons of 

the six valence electrons of *e o5|en1^^^^^^ 

wi..h eight elec^ons and a stable molecule of water, and if it is pure, U is a good resistor 
inain ^i*i Elec^ocovalen t bonding is accomplished by an atom gaining and an aton 

^°e S“vale*n"; etell^ns “ d trsteWtef elecbronic amaetton, 

ova ^^ts-llic bonding is the bond with which we are concerned in basic electricitv Pm 

oPhic ,P 

diodes'iDrs^emi'J^S Valence electrons are very important in creating transistors, 

have^ThSv^^^Sl^^' ^o"^“ctors have their valence shell less than half full. Insulators 
4 valence electrons are filled. Thus, substances that have atoms wit! 

better than Insulators bu 

^eiSmJ? Some semiconductor examples are germanium, silicon anc 

their ^ence^s*^ li°^^i? when valence electrons are forced to leave 

creates a free electron. Therefore, in such an atom in a semi- 

^hScs ^ccur^fn^rhP ^ electron. This space is caUed a hole. 

. occur in the valence bond or shell with valence electrons Hole flow or curren 

is the apparent movement of holes due to valence electron currem. 

Dolnte S®the^di?e?Hon^of^i°^K emitter is indicated by an arrow tha- 

into^f b^le^ Ae?e^ore ^ n ^ 7^® emitter is said to inject majority carriers 

TTie n-^ emitS^hP^ stv emitter is shown with arrow pointing to the base, 

being in^red?^ ^ pointing away from the base to show that electrons arc 

Polymers shat conduct electricity have been developed by research laboratories 

Lnlume°r orodu«^^^ manufacture of both ind^SSl anc 

tions Tlf orimed ci-<7^i.s can be applied like paint, and it may find applica- 

dSinitSy^wlSSut STdergling^SS.ge ‘»- 

cafaerT ^ 

will have cwss^le radio waves. It has been suggested that lasers 

wm have possible application in computers, data processing systems and eye surgery. 
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Miniature metal- ceramic tubes. This electron tube is so small that several hundred 
an be held in the palm of the hand. Its performance is equal to or better than tubes, in 
adio and television sets. One reason for high performance is the close relationship of 
nterelectrodes in the tube; this causes interelectrode capacity to be low. 

The metals used in the tube must not evolve gases that can be harmful to cathode 
^mission. One of the newer metals, titanium, is excellent in this respect. Once it is 
egassed it evolves essentially no other gases, even when heated to temperatures high 
nough to process the tube. In addition to this feature, it has a “bonus value”. At high 
smperatures it will retain manyof the gases that come into contact with it. For example, 
t can dissolve up to 30% of its own weight of oxygen. This type of metal is called a 
‘getter”. 

Many more technical terms and ideas could be presented such as: fuel cells, dllectric 
eating, microwave cooking, ultrasonic generators, events per unit time counters, and 
iietallic-vapor lamp. 

Industrial arts teachers have used bell circuits, motor winding, buzzer circuits, light 
circuits, magnetism, old radios and kits of various kinds in teaching electricity and elec- 
ronics. In many cases it v/as a manipulation of parts, with very little success in under- 
tandlng electricity or electronic concepts. This type of learning and teaching is dominated 
, »y sensory perception that did not develop concepts, because thinking was difficult without 
•ontent. 

Today, content is available and test equipment is plentiful. Industrial arts teachers 
|nust learn the content, do experiments and create experiments to test the content. They 
|teed to do some real thinking about electricity and electronic content which will develop 
fetter understanding of old concepts and create some new ones. The industrial arts teach- 
I'jr should be able to visualize ^e schematic of the electrical device he is teaching and 
llemonstrating. He should think of the relationship of the mechanism of parts to the pur- 
|)Ose of the whole. 
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iECHANICS 

Chm., Robert A. Renner; Rec., John E. Streif; Speckers, James Grossnicklaus, Kar. J. Windberg, Martin 
fihrader; Host, Bruce W. Johnston. 

POWER MECHANICS AND 
SCHOOL DROP-OUTS 



I James L. Grossnicklaus 

& 

\ Power mechanics is a subject that is causing much controversy in schools. There 
are several definitions of power mechanics. Originally it meant the study of all forms of 
[power, but now it includes everything from natural power to nuclear power, and each school 
blaces a different emphasis on some phase. 

t Some schools teach a 9- or 18-week session, planning the course around small gaso- 
fUne engines. Other schools Include the automobil<^ and its components. Still others try to 
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trated emphaTlI combustion engines and concen- 

electwnlc? to ^cTaUenli^JLden'^^^^ electricity, 

to be afraid of cower mechanics W fo ^ capable. However, people tone 

trial arta crra?rraeTc?cSSf<ithe 

without these it can run Into^^i? ifit JL “"“"Ung *e course 

than to learn. troume, if it becomes a place tor students to Unher rathei 

possIwHl^J we«n^“for moSrd'^^^^ ”« '>■ 

to power lawn mowers, outtaTaSs aL Swer slws^ ™ n°”® °* ““ 

anticipated this year. Many bovs are in^r#fJfoH million new automobiles are 

abUI^rread, “ck of m”o“vI“™ iTr ?man« »°™p environment. In- 

who can't readf simnrta a “lassr^^^ ctmttlbudng (actors. To a smden. 

English, math aid aolenie Is a wameolSf . tif 1 If ® ett»ggU”g througl 
Grldually he loses mt««t and qX. “ “’"® ®" «®“”« e job tSd a car. 

gllshfXft SfSceX'be mXatL”.^S'f“”® ? ''®®P etudents In school. En- 

*at icademic taXSdIe "neeX mXv o^ e°°” <Uecovei 

need math; toXrfSt motorbikes, etc. Studentt 




rathe? thai hinder "-eU-rounded and weU-planned curricula can help studenM.I 

aM^w2f”S)w“er® m?de°lt a minimum of apac^^^diti38embir£i 

ILe ® L , *• same is true for power mechanics, 
to classes is a last way m cause studentt' 

gradually develoD^sS^^S«d2,S ‘*®jp°"®“;fteor even help some other students. He wlL’ 

hi him « ta Xt he te dSfa vJLlS“2,,^ ““® “5^”® e'“'™ “ l«teres. 

“T^hlfereirbX™ “ *“®®'®*»‘®® of eouXL mXSTrmf “ “ “®®^ ®® " 

students .an Injustice If they^av^ has much to offer, and s.:hools ar.^ doing thelj 

A“stuxf S 

work on a farnl^r^Wecf °?f Mrem^^ Interests when given the chance tc 

to Interest him '••*'«re will he?eam 7 g°v! ^ him. If schools don't offer courseE 

mobUe soclen:?^ rl la'^M.r h?L ^ ^ ^ money to better prepare our youth for e 

0^1 r?y^pro,5^g“a“Ja?;f^S ?SI?lXe“^ SirX«LrJr.5 kZJ =“ 

Mr. Groiinicklau. !i Vocational Director at Philomath High School, Philomath. Oregon. 
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CONTRACTS IN POWER MECHANICS 



Martin Shrader 



Many schools are turning toward modular or flexible scheduling as a means of using 
dme more effectively, and to allow for more individualized work for students. The tradi- 
donal approach to teaching must be modified and reorganized to take full advantage of 
iie new schedule. 

Modular scheduling is based on the premise that all subject classes do not necessarily 
require the same amount of time; for example, a language laboratory may be more effec~ 
live when held to 20 or 40 minutes intead of the traditional 60 minutes. An industrial arts 
jr science laboratory may make more efficient use of time if the period were extended 
:o 80 or 100 minutes. 

The day at Clayton under modular scheduling is divided into 20 blocks, each 20 min- 
ates long. These 20-minute blocks of time are called modules or mods. To illustrate 
low a program may look on modular, all freshman English classes meet in a large group 
I m the auditorium for a 2-mod or 40-minute lecture period. One teacher is responsible 
' br preparing and presenting that lesson. The other teachers are released at that time to 
io preparation or help the lecturing teacher. This large group is then subdivided into 
I nedium-sized groups of about 20 students per teacher for 3 mods or 60 minutes. The 
V nedium groups are then broken down into individual 1 on 1, one teacher to one student; 
^.-or writing and composition conferences, a student would have a one-mod session every 
;en days. 

I Most industrial arts schedules are arranged into two levels. Level one is a lecture 
1 period that meets once a week for 2 mods or 40 minutes'. Level two is laboratory and/or 
I ecture period that meets twice a week for 4 mods or 80 minutes. 

A student’s schedule will have blocks or mods of time that are unscheduled. Most 
§ will have approximately 25% of their time unscheduled and seniors may have 

|is much as 50% unscheduled time. The Industrial arts shops are “open labs’’ where a 
^iStudent may come in and work at any time. Tests, films and programmed material are 
|m placed in a resource center or library. Students use these materials during their 
lanscheduled or free time. The resource center is run by para-professionals. 

I Contracts are agreements between the student and the teacher to complete an instruc- 
|ional unit, manipulative and/or informational units. A contract may be written for the 
iiighly motivated s^tudent to go beyond the regular class program. This student may study 
|n depth a particular phase of an industrial arts area. Tliic type of contract is not unlike 
She third level of the proposed American Industries Program from Stout State University. 
|V contract may also be written or designed for a student who had a full or conflicting 
Eschedule and a very limited amount of unscheduled time. For example our begiiming draft- 
ing course is written in contract foirm. A student may contract a single unit such as pic- 
brial drawings, geometric solutions or lettering. These need not be taken in a specific 
>rder; the student may select the unit he wishes to do. Some units, however, must be taken 
n a definite order, such as orthographic projection to auxiliary views to section views, 
irhus a student might take two or three years to complete the total number of instructional 
imntracts that make up the drafting course. He is not scheduling time, but is contracting 
:i unit of work that is completed at his own rate of speed. 

I Contracts may be written for different units of credit. We have several contracts 
t or 1/8 unit credit corresponding to about six weeks’ work in a regular course. Contracts 
|nay be written in a unit area or a continuation of areas, for example power mechanics 
find metals. In power mechanics, the contract might be to study refrigeration and design 
|i deep freeze, in metals it could be the actual construction of the unit. 

I A third type of contract could be written for a person who has a great deai of un- 
pcheduled time and would just like to work in the shop. For example, boys or girls may 
Evork out units in wood laminating, finishing and upholsteirlng, home mechanics or lapidary. 
|rhese students are primarily Interested in developing an avocation. 

I The most difficult pait of writing a contract is the planning. The respKjnsibillty of 

P learning the infoxmation is primarily the student’s. The teacher does not “spoon feed’’ 
student. The teacher’s role is that of a resource per jn. Therefore, care must be 
en to outline the requirements of the contract, where references are to be found, include 
t of workmanship and approximate time required to complete the contract. 

. Our contract on oxyacetylene welding illustrates the basic format tliat we are using 
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Students taking this contract first receive their relates 
if of fte completing a programmed instruction from D%ont,wMS 

tL ^ ^ student answers a question and pulls a cover down, which elves hiir 

me answer to the previous question and a new question. He then views our slide-taw 
ennmrn*^^ takes him step by step through the set-up and operation of our weldinc 

equipment. Then he must take a written test to determine whetherhe cSi continue to ths 

tj-irai sculptuic, Md power mechanics to physics in fluids, mechanLal iid elec- 

trical devices that show the practical application of physical principles 

u i Clayton offers only a basic course in power mechanics All advancet 

work in this area wlU be by contract. The traditional course covers the basic orinclnle< 

engines^°stef^® Atomic a^d sofa fuels and lubricants, internal cSmbustiol 

f« atomic and solar energy and experimental power source. A student whc 

in ^ contract for in-depth stum 

J U example, a student may be interested in further study in the area o 

internal combustion engines. He may choose contracts in one of the phases^of this Lea 

This area may contain contracts in the foUo^l\LlL 
® T automotive engines systems; reaction; rocketry cas turbine Another 

example of this area unit’s contract may be titled as loilowsfmilr tr^siSesi™ ^ 

solar energy: experimental power^ou“l” ^ 

musfbe“r“"dlfy al!lu?bTe^atX?mel°*"® ” *" '"“'“‘“I- 

study^^riLTIilSXrkeS 

SvlUeT^^rtne Ms'mS^sS’' or bright student to schedule industrial arc' 

to mS if ^ otherwise not have the opportunity/ 

save^5;ne'bV«I^“SSScaSr^^^^ wblei 

Mr. Shrader is Industrial Arts Instructor at Clayton High School, Clayton, Missouri. 
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Chm., Herbert Y. Bell; Rec.,John R. Colder; Speak 
Poul Ee Hokufe 



ers; Ward S. Winfie 



Id^ Alva Jared, 



OF WOOPWORK> 
Lester Riggle; Hast 



WOOD INSTRUCTION FOR TODAY 



MivQ n* uurei 



Of industrial arts have been advocating the de 
gr^s Wl\h ^ rii°" f w^dworking Instruction from aU industrial frts pro- 

f long. Fo%^ 

eUrnmatedfrorn industrial arts instruction might well b. 

technology have had a great impact upon the industrial societv. Tt ha: 

^ stondard of living, more and better materials and products as well a- 

improved methods of performing laborious tasks. proauccs, as wen a. 
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If the previous statement is tjrue, how has the industrial arts educator incorporated 
chese innovations into the industrial arts program, and more specifically, into the wood- 
working program? The current practices in woodworking instruction were revealed in the 
recent US Office of Education study(l) conducted by Schmitt and Pelley. They revealed 
that current woodworking instruction was concemed with finishing, furniture making, 
cabinet making and woodtuming. Thus it seems evident that woodworking Instruction has 
not changed very much over the past few years to keep abreast of the technological chai%ges 
within the industry. 

^ In order for this program to be current and in lin€^ with our modern industrial ’ orld, 
I changes are needed both in curriculum content and hip*tr uctlonal methodology. Personally, 
I believe that the program needs to be broadened to include the major areas of the indus- 
try, as well as the related facets of these areas. For example, it shoulo irclude the area 
of construction, with the students discussing and studying such topics as materials han- 
dling, employee relations, production planning, building economics, mate.rials of con- 
struction and assembly procedures. 

Changes are also needed in the instructional methodology* In many schools, the 
project has been the woodworking program. In many, not in all cases, it has been the 
means of Instruction as well as the goal of the program. It seems that the project should 
be de-emphanized in value and used only when it is the best vehicle to learning. With 
.new educ/itioral media and the abundance of conventional education materials, the instruc- 
tor should be better able to present to the students the woodworking industry in its true 
perspective. The tools and processes which are used to teach the students should be as 
.current and as representative of the industry as possible. It should include the use of 
I pneumatic equipment as well as portable power tools which are used extensively by the 
|industry. 

I In view of the recent technological changes, what should be the instructional units 
fin today^s woodworking program? First and foremost, we should place more emphasis 
pn the woodworking industry as a whole and not upon the laborious operations connected 
fwith fabricating and finishing projects. An understanding of the industry should be the 
fgoal of the program and should include such units as the industry's impact upon the econ- 
|Dmy, occupational outlook information, production techniques, production planning, finance, 
|3cientlfic aspects of wood and woodworking, future lumber supply and others. Further- 
|more, it is the opinion of the writer that today's woodworking should include five major 
Iphases of instruction. These phases are as follows: 

I Wood Sc i ence s A student should be as far. liliar with the science of wood as with the 
Istructure of the atom or Ohm's La^v. This area should Include mlcrroscopic analysis of the 
|various wood cells, theunderstandingof moisture content, shrinkage and drying distortion. 

I In addition to these, the student should be aware of stress and strains within tree growth, 
lumber defects, surface characteristics and identification of wood species. 

C ons tr uctiLon; The light building area shotild be included in all woodworking programs. 
More specifically, the students in this area should become familiar with the economics, 
the labor relations, financing and marketing aspects of the industry while studying the 
^pecifics of construction. The specifics should Include such topics as the materials of 
Icons truction, the assembly of building components, preservatives and treatments used 
|in construction, as well as on-site and off-site fabrication and erection techniques. 

{ Experimental Analysis: Testing an experimentation should be included in the wood 

program as either a separate unit or as part of other units. Students should be aware of 
l^che physical and structural characteristics of wood and wood products as much as they 
|are aware of melting points of metals or that sodium hydroxide combined with hydro- 
phloric acid forms salt and water. This phase of wood instruction should Include physical 
f testing of wood, plywood and particleboards, fire testing, environmental teadng, chemical 
j and paint treatment testing, and gluing and fabrication tesdng. 

[ Residual and By-Products; One of the rrost rapidly changing areas in the woodwork- 
^sing field is related to wood by-products and wood residual use. The more extensive uses 
rof plywood, veneers, laminates, particle boards and hardboards by the woodworking indus- 
Itry should direct industrial arts woodworking teachers away from the extensive use of 
|8olid lumber in the instructional activity# Nova- wood, superwood, plastic laminates, 

I wocaz -^^tlUate by-products and pulpwood are all of the variety of uses which 

are wood in various forms. 

Students need to be taught to appreciate the beauty, texture, grain struc- 
^ae color of the various woods, both in the form of solid lumber and veneers, 
beauty of wood surrounds people every minute of their lives. Today, more 



ERIC 




166 



Of wood ai-< 

products. ^ aestnetic appeal of buildings and other consume] 

place In ^e fi^ds of%cie^e ^d teSm^loev^^^ many more are taking; 

in the industrial arts programs and can and must be made'» 

these changes. Ou^ pr^Skms^d moiS methodology to keep abreast o:f 

be changed to provide the student with an woodworking programs, mus;i 

its placi in Ainerx^S ^cieS As ^embe^fS industry and 

we must accept the responoibUitv of educaHtfJ i- industtial arts teaching profession ! 
the new techmquelTeTproSXes ® emphasizing^aSd teachinf 

potential for tomorrow. necessary skiUs as a means of developing thi.? 

Let’s accept this challenge. ’ 

FOOTNOTE 

emment Prto^g^ffice^?966^/^p.^2 6 ^ ^ Education (V^shingtou: US Gov-^ 

Dr. Jared is Head of the Technics Department, Wisconsin State University, Platteville. 
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Special Interest Session 

j 

i 

I 

I 

teaching injection molding 

Leonard B. Huffmon: 

deav™® ■rartorctog’’^ a “rare'?^|„TnJid''m‘T w*"?®- «>"“«' “any areas of en4 

scUdify by cooling is cerSniv T ^ material into a cavity and permitting it to 

teacher friend recently remarked that difficult to understand. A 

dollars for a machine which makes a golf te^> expenditure of a thousanc 

ments that the process of inie>r'«r»Ti^ might be concluded from these two state- 

tangible product negligible. ° ® simple, the equipment expensive, and the 

if lef^g “h“'’ molding rather worthless; 

t^l quSSon 

relatinfiishlp between mTl?ten!?eVamre^d^^ r®«®f molding cycle. What is the 
period affect shrinkage or how^is stock might the length of tlie dwell 

cous~Siateriai? flow^Sld Sfw and^"*" ^ molding. How do vis- 

corrected? How do resins in thei? minimized? How can jetting be 

Tooling Concep ts. Concerning the> of molding, cost and material properties? 

fill time and weld lines? How is draff are the effects of gate placement on 

oAer mo! It w4STS2n“ma?tf ^ significant In interpreting the 
mentation. In fte ^®ar ” ni iirstiZd e^^., 

molds would be in order. To learn®m?iirIa!”^n*“pts!‘!SuzaSo^ 3^^^ 



ERIC 



171 



nold types would provide such opportunity. In the tooling categoxy, development of a 
ATorking mold would be most appropriate and, unfortunately, it is here that opportunity 
seems to grind to a halt. A visit to even a small tool and die shop will immediately con- 
/ince the Inquirer that moldmaking is an art requiring skill that has been learned over 
nany years. He would see that precision machinery is essential and that good mold ,?e- 
; sign is the product of much experience. Do these factors make u inockery of our attempts 
■ X) teach injection molding and again render our efforts rather worthless? The remainder 
t )f this presentation will deal with techniques of building molds at various levels of diffi- 
! ;ulty. These levels have been determined by both experience and projection and the slides 
?! /ou will see may aid our illustration. The important thing to remember is to begin with 
; jimple and uncomplicated designs. Learning can be surprisingly significant on some 
' small projects. 

Level I. Simple, two-piece, single cavity, non-mounted molds made from castable 
j jpoxy- aluminum are desirable. Turned cavities from mild steel or aluminum are also of 
somparable difficulty. 

Level II. Modifications such as molded threads, projections, inserts, multiple cavi- 
les and simple ejectors can increase the difficulty and add interest. 

Level 111. This level provides the greatest opportunity for experimentation and leam- 
J ng and is as advanced as would be practical for students without highly specialized skills 
find experience. At this level irregular shapes, undercuts, special finishes and closer 
[ xjlerances are introduced. Applications for special equipment such as NC and EDM might 
iibound at this level. 

I Level IV. Designs of a commercial nature that are mounted and eject automatically 
by means of stripper plates or ejector pins comprise this level. Such molds demand con- 
siderable experience. 

I All of the epoxy- aluminum molds shown in this slide presentation were made in a 
|: 3 q)ical woodworking shop. A disk sander served as a mill and surface grinder. Accuracy 
Is at times hard to believe. We refer to these as Le\ 1 I and II type molds. Presently 
beveral more advanced types are being constructed in conjunction with advanced metal- 
porking courses in the department. 

Plastics is a teaching area with unlimited opportunity for making applications from 
ither traditional areas. It is unique in its newness and adaptability. Its worth may well 
be dependent upon our understanding and Implementation of related concepts. 

fAr. Huffman is Industrial Technology Instructor at the Ohio University, Athens. 
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Special interest Session 

iS EW CONCEPTS IN AEROSPACE EDUCATION 

chm.. Jack Lain; Rec., William Hunt; Speakers, Carl Guell, James Ray; Host, Raymond D. Johnson. 



NEW CONCEPTS IN 
AEROSPACE EDUCATION 



Carl E. Guell 



The use of the air as a mode of transportation has exerted a terrific impact upon the 
I Arorld and has established new requirements for the schools of our nation. 

V Educational leaders and teachers are concurrently being confronted with the greatest 
fchallenge, the widest opportunity and the heaviest responsibility ever encountered by any 
Igroup of people. 

The generation which they teach stands face to face with a great and new frontier 
phich has been opened by the air age, a frontier filled with adventure, danger and oppor- 
|cunity. 

To help Wisconsin educators meet the challenge which the air age holds, the Wisconsin 
^Division of Aeronautics has been cooperating with all of the various state educational de- 
ppartments and educational institutions in accordance with the Division’s responsibility as 
Kset forth in the statutes. 
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nearly 22 years the educational section ofthe Division has supervised and directed' 
the Division's approach to the subject of aviation, education and training which 
suited In tne implementation of many aviation education progr^s. ^ ^ ' 

In the universities of Wisconsin, the Division's efforts have resulted in the estflhn«h < 
of summer session aerospace educatton “rkstops desira^ 

, incorporating aerospace materials into the existing programs Most' 

?Ule State uS^fslUeV. conducted at Stevens PoiiS^and Platte-j 

course SV^d“p'?^r“l“Sfrs“j;"-tict S^^fc'^Ta'^Vru^^c? “ 

rrS?a?a£;o7r°''‘‘‘ aTSt^arS ^ 

Over the past seven years, more than 30 local schools of vocational adult and tech-' 

Sro^^-nr^^^Jiis^nL courses for pilots in their evening school; 

rouS, * ™ ^ ^ schools conducted such courses with 1,081 students en- 

ductlS®Ift.^i^e,r;°J Wisconsin schools of vocational adult and technical education con-i 

plant mechanics courses at Janesville and Milwaukee. In 

Of rhe®"*il-nr! ^^STeateBt upsuTge in aerospace interest has occurred in the high schools) 

SourTesrr w?^^lnerh^1i“1eSL*ctS?^ 

Perhaps the best known of these programs is that being conducted at Onalaska HitrJ 

at^itTelra^u?3Ss'nrol^^^^ goverSmenti 

® An o 1 shall attempt to cover it in some detail. I 

taueht only one of its kind in the United States, is being 

bv Sirtu?o?a School. This innovative pilot project is made possible in pari 

1(LS hi educ^^oJf federal government, which encouragS usage of new' 

was lone oveSJS in school authorities beUeve that instruction in aeronautics 

Onalaskf has nation's schools, and they are delighted that 

unaiasKa has the honor of being the first to initiate the pilot project. ^ - 

The Idea for the Course 

id^fl actual course offering in aviation at Onalaska High School was new the 

iurrtSSuJ^s^o'i^^^ w® superintendent long harbored®thrbeliefX^^ 

should embody aerospace concepts. Considerable time and effort werp> ex- 

Develonment school auAorities researching the idea and determining its feasibility. 

most f^irmidable'^blmclls! ^ financing and overcoming tradition were deemed to be the 

Researching the Program 

< 5 fofoo^f”v 4 thoti^ Ae aerospace Industry is the largest employer of persons in the Unitec 
States today, tlie industry has a higher salary scale than most, and our airlines are bSl 

UWe uTlStae over *e Impending shortage of pilots and mechanics,! 

i® neing done by the schools of tne country to initiate aeronautics courses Ir 

S 'hef critical lack of Information as, 

MtabUstoent. conduct such a course has been the major deterrent In theli 

Federal Aid ' 

When federal aid to schools was enacted, the superintendent suggested nursuino- i-hic: 
I^ITr'S^rtfeTrMSnXle’i: ry-S^ndary EducST.’’“^C;l^e*J 

prog«J?Is too™ ve“ to?Sn^”fce“ eT^^^trSZfal^^^U S 

struction, ^d community reso'.: -.es are utilized af a iXrSSii sT^ti4 

jSirllU’/ il®? ^de®d several objectives of the ^ogram are to deteSiSe 

National pilot pr^S-l^ necessary to conduct such a course; therefore it is serving as ^ 

O 
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The Proposril 

^ The proposal was submitted to the United States Office of Health, Education and Wel- 
.are, as a three-year pilot study. The objectives of the project are as follows: 

(1) To demonstrate effectively how to cond’ict such a course. 

(2) To develop a course outline whicl; mi^c be used by other schools. 

(3) To give students a background of aeronautics which might better assist them in 
determining whether they should seek additional training in aeronautics. 

(4) To let students learn what job opportunities are available in the field. 

(5) To provide them with sufficient flight experience which will enable them to deter- 
mine whether they will make safe- pilots, and thus add another valuable asset 
in seeking employment. 

(6) To disseminate the conclusions gathered in evolution and completion of this pilot 
study program. 



? ir_st-Year Grant and Program 

^ $16,700 was granted to conduct tiie first year of the program, in this 

jerlod, 20 students were enrolled each semester. Of these 40 students for the year, 19 
vere ^rls. Two parochial schools were involved. La Crosse Aquinas sending five stu- 
lents the first semester, and Onalaska Lutheran, five the second semester. Ninety class- 
room hours of instruction were given each semester. In ihe ninety hours, students were 
provided with the basic Information needed to fly an airplane, as well as with an exposure 
x> careers in the field of aeronautics. 

To supplement the class Instruction, several field trips were taken to the municipal 
various trips taken were: (1) To the cooperating fixed base operator's 

pigm Itoe; (2) To the Flight Service Station; (3) To cooperating fixed base operator's 

Weather bur jau; and (5) To Minneapolis International Airport. 
The students saw various phases of aviation and many career possibilities, on this final 
iurip of the semester. 

It has become evident that these field trips have added immensely to this career- 
j>riented program. Not only do they provide more informatian relating to subjects being 
ijwdled, but also they afford the student opportunities to meet and talk with the person on 
file job, as well as to observe the working conditions. 

I 



Utilizing Community Resources 

The various personnel connected with these community resources have been most 
^.ooperative in providing excellent learning situations throughout the program. Several 
Resource persons in the area have volunteered their services to supplement the learning 
process throughout the year. 



ielecting the Students 

S election of students for die program was carried out by guidance personr- U It was 

major criterion in selecting partlcipanca should be past academic 
performance In school, and that the achievement should be above average. After the first 
lemester, it was felt that more emphasis should be placed on the lnte'*''^st of the studcit, 
Lu average or above average grades. One of the main reasons for changing 

^ these selection crlteriQ^ is th&t the underachievers began to excel In the 
ivlanon class, and this carried over into other subjects. There has been a remarkable 
thwge in attitude by the students of Onalaska, Lutheran, and La Crosse Aquinas Hlgdi 
cnoois • 

ho Change in Attitudes 

When final approval wos received, screening of students for enrollment in die class 
pegam It was found that the students were somewhat reluctant to ask for admission, 
|xjssibly due to parental attitudes toward flying and aviation In generaL People in the area 
cautious and suspicious ~ not showing a great deal of enthusiasm early in the project, 
p became readily apparent that this was one of the first obstacles that had to be overcome. 
|\s the project progressed farther along inen the semester it became increasingly evident 
|Jiat more interest was being generated in students and taculty alike. Two faculty mem— 
|pers began flying lessons, and this is probably due to ejqposure to the aviation program. 
I "^ere was rel uctan ce on the part at some teachers and parents, when the program 
|Wiu first initiated, to accept It, This was mainly due to a misunderstanding of the major 
objective. Many felt the program was designed to make pilots of all participants, which 
Jwas definitely erroneous. 
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Second Year Grant and Program 

A $40,200 budget for the second year of the program was granted. This increase ir 
budget was due to an expansion In the number of students enrolled, the need for a full- 
time project director, classroom instructor and additional help to handle the ccrrespond- 
ence due to the tremendous Inquiry. 

The number of students was increased from 20 each semester to 60 each semester. 
This enrollment was drawn from a total of nine area schools: from La Crosse, Central, 
Logan and Aquinas, and from the area Trempealeau, Holmen and Bangor, West Salem, 
Onalaska Lutheran, and Onalaska Public. 

Three classes were scheduled each semester to accommodate the 60 students. Tc 
prevent scheduling difficulties with these schools, a class was scheduled at 7:45 a.m., 
another later in the morning, and the last during the last class period in the afternoon, 
all at Onalaska High School. Area schools tried to arrange schedules so that the student 
could either travel to Onalaska High School or back to his appropriate school during £ 
regularly scheduled study period. In this way he would miss a minimum of valuable class 
time. 

Some students commuting from two of these schools traveled 40 miles each day tc 
attend the class. It was also necessary for them to drive back at least once every ter 
days or two weeks for flight instruction. 

In the second year, there were 19 girls out of 60 both the first and second semesters. 
Girls are extremely interested in learning more about the various career possibilities, 
especially In becoming stewardesses. Another possibility was brought to the attention o: 
the classes by one of the consultants serving on the project. He related that there is £ 
dire need for qualified secretaries at the federal level. The girls with secretarial tralninf 
who participated in this program should have desirable qualifications for prospective; 
employers in aviation. Not only have th®y become familiar with the terminology, but have 
also piloted an airplane. 

Project Carryover 

Several boys and girls have indicated they will continue their flight instruction towarc 
a pilot’s license. All this interest and desire for further training In the various areae 
of aviation indicate that the major objective cf the program, to present the career oppor- 
tunities in aviation, is being met. 

Course Outline 

A great amount of emphasis has been placed on the development of a course of studv 
in this pilot program. The original course outline submitted with the project proposal: 
was followed during the first semester, but it was soon evident that some revisions woulc 
have to be made. 

All four program consultants agreed that by using the revised outline in the seconc 
year of the program, the learning situation was much Improved due to gxCi.t3r ccordinatior 
between fli^t and ground instruction. Further refinements came about as the program 
progressed. 

A triangular cross-country flight was scheduled the first semester of the second year 
Three students were scheduled per plane, and it was the individual responsibility of eacl 
one to plan the trip. After each one had completed his plans, straws were drawn to set 
which leg tliey were to fly. 

Students surveyed artcr completion of the trip felt this was a ’.remendous experience 
in that they not only used many of the principles of flying covered in class, but were bettei 
able to evaluate their appreciation of flying from one point to another. All were unani- 
mously in favor of including this as part of the semester’s flight instruction. 

A parent orientation meeting was scheduled in the second week of each semester 
to inform parents better of the project objectives, various activities and events, anc 
what is expected of the student. 

Another activity added to tlie semester’s work is a parent flight, in which parents art 
scheduled to fly with their child. This Is another phase in which the results far exceedec 
what was Initially expected. Originally this event was arranged so parents could observe 
firsthand die progress made by the participants in the program. Many of the parents hac 
not flown previously, and a very small percentage refused to participate. Many indicatec 
they were very impressed with dieir child’s progress, and a few have begun flight instruc- 
tion themselves. 

The Federal Aviation Administration Private Pilot Examination was administered tt 

er|c> 




the second semester's class (1966-67) near the conclusion of the semester. Out of the 
twenty students taking the exam, only one received a passing grade (70% or above). At 
the conclusion of the first eemester (1967-68), this exam was given to this group. Out 
of sixty students taking the exam, four students received a passing grade. 

The percennge of students passing this examination is not high. However, it is not 
the intended purpose of this experimental program to make qualified pilots of students 
enrolled. We have now leaimed that to do so would require much mor^^ classroom time 
devoted to teaching for the exam, possibly another semester. Career sessions and field 
trips are primary objectives of the program, although there is merit in giving students 
this exam experience also. 

Special recognition had been given to the students in the program from the first 
semester on. At the end of the first semester (first year) the cooperating fixed base 
operator presented each student with an engraved walnut plaque. The La Crosse Flyers’ 
Association, a group of local flyers interested in stdation education, unanimously con- 
sented to present a trophy to the student with the highest achievement in classroom work 
and flying proficiency each semesteXf and also a plaque for the runner-up. This fine 
gesture has ^ ven added incentive to the students enrolled, and past winners have shown 
great pride in winning the u wards. More recently the cooperating fixed base operator 
has presented awards in the form of additional flying time to five students showinc the 
greatest flying ability. ® 

Onalaska officials are :juite confident that after federal monies are no longer available 
(at the end of the third year), the local school system 'vill continue to conduct a similar 
type of offering in the currlculron. 

T* is ^Jiat the experimental stages are over, that the course is feasible, and that 
school syB .er .s throughout the country can benefit from the results and implement a pro- 
gram to -^iiit their economic situation. 

As a result of the Interest created by the Onalaska program, many high school ad- 
minlsrrators Immediately ask, "How can we get federal funds to initiate a similar pro- 
gram? The ar.awer, of course, would be that they cannot obtain such funds, since Title 
III projects are required to be Innovative and exemplary. The Onalaska program is de- 
sired to determine how to conduct such a course, and there is little need for another 
school to conduct an experimental program on the same subject. 

It is, however, possible for a school to initiate a program without federal aid, as has 

been demonstrated by the initiation of new courses at Cllntonvllle and Shawano High 
Schools. ^ 

In summary let me point out that 1 think the greatest opportunity for industrial arts 
people lies in the area of conducting a course which would train teachers to teach aero- 
nautics courses^ Insofar as I know» there are at this time no 8«;^hools conducting such 
courses, and surely the school which Initiates such a program wculd be achieving a con- 
spicuous first. ® 

Mr. Gueil u Chief of Aviation Education, Madison, Wisconsin. 
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Special Interest Session 

NEW CONC EPTS IN LEARNING 

LEARNERS 



AND INSTRUCTION APPLIED TO THE TEACHING OF SLOW 



Chm., Hal Birkland; Rec., Ethan Svendien; Speakers, William Cochran, Frederick Miller; Host, Elmer E. 
Erbere 



STRUCTURED INDIVIDUAL PROJECTS FOR 
THE MENTALLY HANDICAPPED 



William A. Cochran 



The methods used in teaching the mentally handicapped are varied, and depend upon 
the capability of the teacher to analyze and evaluate the ability of each student, the difficulty 
of the operation or job, and the equipment and materials used In the Industrial arts lab- 
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retarded atu- 

of motivation. Motiva^tion°is n!o ea%'task ^ beca^^ handicapped student is the lack 

experienced years of failure in Ind out mentally retarded students have 

higher Intellectual abilities. ^ ' competing with peers or siblings of 

ing. Trensfe^ri^j^ kn^r^ge ^ from" mentally handicapped is the transfer of learn- 

thinking »hlch is lscki,| in the mental "reUrde^stSdent abstract 

studenfwmichleve :S.irmo« *“ Th= '’larded 

struction. The teac^r “ definite use or relationship for the In- 

'ftowrnr'’1,rm 1" ^ where teTaXtVachieve *" 

tudes s^A asrci, Prfd^lttiSrn'shm^ "h «“'“<*=• Anl- 

partlcipatlon and ctxjperatlonrMrsen'^e of o^^^^ O) group 

(5) ability to follow simole directionH whireu • systematic procedure; 

(6) safety and safe practTcel judgment and decisions; and 

vold?n"thX\e‘^«marmakel",^^^^^^^^^ “ <=^«‘ve ability; this is a 

to "sweat". Most of the Jobs they win?nmV , 1. '®^‘=h «he retarded how 

work When they leave school they are ni judSd by IQ™ ut^^p^ t semi-skilled 

The structured individual project method is an aff^mnr* « Perfon.. ..ice. 
vation and ability to transfer leaSn? lr?; In ore ^ overcome the lack of moti- 
attitudes, and a rLdlness to learn TlS nrof.rr\ to develop good social and work 

behavioral changes becomes the vehicle to bring about these 

bull.:!Ji%uTrri'e^*^f1" 

aT r rr'^^e^re'J'b^ri-nd^lr'^ ;;'£????” th^rn^r pbi"se%^tf^St^t^^^^^^^^^ 

sembles mass production except that each studJ^ort^^°”i This project re- 

jigs break down the experience into rh#>ir aimni ^ ^°mpletes each operation in sequence, 
phasizing the physiS minl^^^^^ minimizing the thinking and em- 

The structured indiXa^bp^^^^^^^ lnsuJe« “programmed", 

possible and develops a sense of self-assurance ^®tarded student as much success as 

are wlSJ^!“eZte R W1.S- «•«««* education 

operSZTp‘^;^<iZ';ZV 

one or two niw oZ«lSn? rZh«™ mZl ^o. with the addition of 

studenta and yat aUow for varletrin project coratZtion *c retarded 

can eSJZ?S ^Zeln?oZ' whS'ifhZ/f m that the projecta 

Following directions, persistence to comoletioS of classes of the school. 

SL^c^e^“* need^for 

something to be deslred°" They^feel ^se(^^^ avoided, but for the retarded it is 

day, as long as these expecutLns are within expected of them each 

Routine in the way that^ they enter class nnr nn limited abilities and interests; 

their work of the previous day assemble safety goggles, get out 
is broken, frustration and disor^aSn^^^^^^ directions. If a set routine 

should!^''sSis%® brsm^ifto'^h^Slf structured individual project 

development; develop desirabJ-^ habits anrf atttt ^ ® social, physical and mental level of 
skills; furth4r bixh indWldua^^^ of knowledge and 

acquired in other areas of the schoof prt^ram. ^ reinforcement of knowledge already 

tions!^Vn'^Si'infe‘''t simple. Involving not more than three or four opera- 

and a base. The seioi^ projISt ”<Suld 

withthralli£"o7s^-^^ 
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II simple beginning the teacher can structure future projects and lead his 

special class into more difficult operations and into the various areas of the industrial 
retarded students have developed sufficient knowledge and skill, they 
should then rif‘ siven an opportunity to construct a project on their own: 

This met d is based upon the principle of bringing about behavioral changes sys- 
tematically rather than accidentally, known as Operant Conditioning. 

The idea to remember is to keep the projects simple without too many operations in 
one project. 

Mr. Cochran is Shop Supervisor at Mason Occupational Training Center, Arlington, Virginia. 



Th-10.14 AIAA 
Spncinl Inferesi Session 

NEW CONCEPTS IN LEARNING AND INSTRUCTION APPLIE1?» TO THE TEACHING OF INDUSTRIAl 
ARTS 

Chm., Bernard Dutton; Rec., George R. Horton; Speakers, Bruce Hamersley, Cyri I W. Johnson; Host, Ronald 
P. Thomos. 



THE “SYSTEMS” APPROACH FOR 
TECHNOLOGICAL STUDY 

Bruce Hamersley 

Can we explore some new concepts of learning and thinking which may yield some 
strateg.es for teaching industrial arts? First, we must agree that a definite need for ex- 
plora^lon and change exists. It is this writer’s belief that we must develop a rationale 
which requires that more emphasis be given the "learning” skills and less involvement 
with activifies of a non-directional manipulative skill development type. I submit that 
we need a conceptually based approach to the study of our technology. This must repre- 
sent a continuum of sequenced learning experiences developed by a team of technologically 
oriented educators so that it will skillfully play an impo; ,ant role in the makeup of the 
leaxmers total educ-ational plan at this given moment in the scheme of things. In other 
words, if the world we live in is seen by the learner as a total thing then we as educators 
must devise a ‘system” of meaningful and integrated educational experiences for him 
or her. 

Our "Learning System” should incorporate those inter-related elements which will 
help to answer the prime questions facing educators: (1) What should be learned? 

(2) How should it be taught? and (3) Who should teach it? In more concise terms we are 
asking about the Curriculum, Facilities and the Personnel which will be required for the 
study of Technology in the school of the 1970’s. We are also asking what should the ele- 
ments that will serve to make up this "Learning System” be? How will industrial arts or 
the study of technology be affected by or Involved with flexible scheduling, mobile staff- 
ing, team teaching, independent study, inter-disciplinaryortrans-disciplinary curriculum 
structure, constant re-training or inservice involvenient of teachers, individualized in- 
struction, A V V or Multi-media usage, and the ungraded aspect? If we agree that educa- 
tion today needs an organizational pattern for tomorrow, then I will present one such 
Learning system based on the new requirements for curriculum, personnel and facili- 
ties. 

program at Drew Middle School was developed by a team of carefully selected 
'change agents” who were committed to the idea that seven learning planner/directors 
could establish a technology study which would meet the needs of today's youth. This cur- 
riculum design would incorporate those elements which would provide the best possible 
system, a system which could be evaluated and re-created so as to yield a constantly 
changing educational environment. The team developed its rationale. The following ob- 
jectives grew out of our rationale. 

INDUSTRIAL TECHNOLCJGY at Chas. Drew Middle School will: 
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1 . 



2 . 

3 . 



and create an educational environment conducive to the inveetiea- 
needs industrialized society, its nature, its technology and its educational 

develop and perpetuate ways of acquiring knowledge relative to our dl«cinHne and 
prescribe methods of directing (self-directed) study. discipline and 

describe student experience and achievement in terms of 

nnd applying technical knowledge and manipulative skill as the evolv- 
ing problem dictates the need for these practices. 

acquiring technical knowledge in-depth in certain specific problem areas and 

in more general fashion for Creative Arts, Comjnunications, Construction 
Manufacturing, and Service Technologies. construction. 

and nurturing curiosity and the inclination of the learner to be in- 
volved in searching technological phenomena. 

develop confidence in his or her ability to solve 
problems even in the face of initial iniormation voids and difficult abstractions 
ThP atr- to the learner’s development as a potential “Creative Thinker *’ 

SJ^hS prescribed by the abov^e stated objectives 

Total curriculum reflecting all of man’s knowledge 
HUMANITIES TECHNOLOGIES SCIENCES 

A construct for the Technologies ... at this level the system is 
developed, 

INDUSTRIAL TECHNOLOGY 

A conceptual approach based on the study of a continuum of experi- 
ences in the realm of Industrial Technology. 

T^is curriculum construct or model is bas»;d upon the involvement 
of the learner in a sequence of experiences which make up a tech- 
nology (transformable) environment. 

a tT* ^ 



b. 



c. 



c. 



e. 



Level One 
Level Two 



Level Three 



Phase A 
Phase B 
Phase C 
Phase D 
Phase E 



Experimental or Creative Arts Technology 
Communications Technology 
Construction Technology 
Manufacturing Technology 
Service Technology 

HonaVini ^"tegral conyonents of this model are woven into being as a total educa- 

nesT Team teaching, nor^raded- 

learning experiences and flexible scheduling are but a f^ of the 
elements which build the relationship of content and method in our B%tem 

M\ Hamersley taaches Industrial Technology at Charles Drew Middle School, Miami, Fla. 



NEW TEACHING TOOLS 



o 



v#yni w. jonnson 

A teaching tool is any device which, when used in an educational context does i 
or coDier^ contribute to the pr^ economic ^'plue. Thus, a duplicator 

1-1 ^ j ' a camera or projector, a tape recorder or record player, and a host of siml- 

items of equipment are fully accepted teaching tools 
Improvement in the design, acceptance and use of teaching tools is*^ the one great tope 
of education, If it is going to meet the challenges of tomorrow. Mr. H. Whiter Shaw pub- 

ivoD, issue said, . . . quiv.k prediction: fewer but better teaching machines a anec- 

M.*® ae a teaching tool .. f'Ce ettecUve 

1 participation by business and industry in local school 

w/nifiiio nf SJ'* i*'® movement toward educational systems approach to teaching ... the 
rSSw research with enough foreplanning and coordination to i4ke the 

rilp meaningful of the above predictions are the ones concern- 

the use of educational systems and educational research, for it is through ^hese ap- 
proaches that the real promise of education is to be found. ® ^ 
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Practically all of the really new tools for education, and specifically, industrial arts 
education, are to be found within the realm of the “system 3 " approach. The educational 
systems approach, simply stated, is a deeply structured multi-media program, which, 
when properly used, greatly increases the effectiveness of the educational effort. An 
educational system is the result of very extensive planning by a group of specialists 
who have carefully studied the requirements of the problem, the attributes of the trainees, 
and the availabilities for the training. This group can then write a program of learning 
experiences which will enable the students to achieve the course objectives. 

High on the list of priorities to such an achievement is (1) the preparation of effective 
media to aid the student in the learning process, and ( 2 ) discovery of the best methods of 
using these media in the classroom or laboratory. The many industries which are directly 
involved with the development of training and communications devices are constantly an- 
nouncing their latest models as something new and better. The writer seriously recom- 
mends the careful reading of the April, 1968, issue of School Shop, which is a special issue 
on Using the New Media Systems Other publications of value in understanding more 
about this subject are: Training in Pusiness and Industry ; Visual Communications Instruc- 

S^c^hool Product News ; and Aucllo-Visual Education . — . 

At the. present time, the optical-photographic (the conventional audio-visual) systems 
(projectors, tilms. records) have an outstanding lead over the electronic systems (tele- 
vision, videotape). The existing instructional hardware is largely in the area of optical- 
photographic tape for pictorial and audio storage and transmission. Photographic informa - 
tion is still superior to electronic, and will probably continue to be so for a period of 
time. As technical improvements continue, however, electronic storage and transmis- 
sion or combinations of the electronic-optical and optical photographic will find its wav 
into the school systems. o o 

Closed Circuit television and videotape recording are rapidly entering as economically 
and educationally competitive devices in the schools. The number of manufacturers with 
devices on the market is amazing, and the fact that the software that is used (tape) is not 
compatible set-to-set is retarding the rate of acceptance within the school community. 
Industry-wide standards for educational television systems will have to be established. 
As the prices drop, more and more installations will be made, and the use and under- 
standing of the medium will improve. .\lready some systems are less expensive to 
operate than are che conventional optical-photographic, and the ease, speed and versatility 
of the electronic system is rapidly showing its superiority for certain applications. 

Programmed instruction is continuing to show great potential and some limitations. It 
can do many things very well, but use has shown that it cannot replace or take the place of 
a good teacher in the classroom environment. Programmed instruction in the form of 
books, notebooks and other ways of using printed material without the machine is becom- 
ing increasingly uvailable. 

TTie teaching machine has the capability of presenting a complex stimulus — picture, 
sound, color, as well as words—and on the other, of a complex response mechanism re- 
a ing the student s response instantaneous to the task at hand. Its use in a teaching- 
learning situation has not been disputed, but its cost and relative inflexibility has limited 
its growth. Inevitably, the teaching machine will be linked to computer control. 

Real improvement in the devices to project a film has been made. The old, familiar 
16mm projector is now self-threading, and capable of multi-speeds, reverse, stop or 
frame-by-frame presentation. Weight has been reduced to the point where it is truly 
portable . Brand new in the projection field is the 8mm, cartridge loading, closed- 
loop projector. Abie to handle silent or sound films, it can be set to operate continuously 
once through, or any other combination. Films used can be as short as the three minute 
single concept , or as long as ten minutes. Equally useful is the new technique of apply- 
ing a sound strip alongside the optical track of a 16mm film. Using a magnetic -optical 
sound projector,, the teacher can record his owntrack, and customize his film to the needs 
Of the classroorn without disturbing the optical presentation. 

iTie development of the cassette loading tape has made the use of the tape recorder 
a very worthwhile teaching device. Self-loading, self-rewinding, automatic shut-off end 
safety of the tape makes It an excellent device for self-dtudy. 

'^e use of micrtrfilniing techniques in the drawing room and study carrel is another 
relatively new technique. Its use multiplies the effectiveness of the carrel, and greatly 
simplifies the problems of storage of records and documents. 

Complete systems for demonstration and training in the fields of internal combus- 
tion engines, power transfers and trains, hydraulics and pneumatics^ electricity and 
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kIS dliicel il‘’Saforr somi® ^ manufacturers. Some of these 

are actual operating machines ' All ®hd some 

training field ® macnines. All are highly instructive, and will have a place in the 

Vices^wh7ch a«^sld"rtta capabilities and the de- 

mS“to%?otes“?nT«Lh^^ »>’*<=•' e"ab?e“the" iXwl'af m ”Ske”vW“^^ 

isSirJ^-SiSS;™ 

Mr. Johnson !s Industrial Arts Chairman, Fairmont State College, West Virginia. 



Th-I 0 .l 5 AIAA 
Special Interest Session 

MW CQHngPTS IN LEARNING AND INSTRIICTinMAPPlian w^ ru. v ^ aCHINC nr INniitT.i.1 
Slt'jltR. '• “-.n. Robed M. Goo, so; 



TEACHING THROUGH 
RESEARCH AND EXPERIMENTATION 

Robert M. George 

we shall continue^w*^de^te^o!Tr atten^^ years, as to whether 

projects, or Xther wrSiair«^?^ less meaningless 

industries of our tLe at? a ^ ^ Igl-- 1"^® ^^e basic 

” eTcWe- ~ 

for problem solving creativity or self environment with little or no opportunity 

dnstrial areas within which wfSe !nvolv?d technology of the in- 

becoS? mudem^cOTteU^ ‘’Tis dtfflcuf^mT^^^^ centered programs must 

da E?Ss 1 --2 ““oS “;r~ sr ;si 

r^yirrr^'jitT crc?,Ss’ im^ist T* 

Zeihe sturnt'!““®"'-°“™‘^^^^ leschir^ “e7 

m7sS“ss 

ro-^rs1S‘^c»sr-d.r^^^ 

0 

PRir 



181 



conscientious study. The student hypothesis is a projection of the 
possible outcome of the research, assumptions are made to cover loopholes in th“ re- 
search or to control those factors over which the researcher has no control and limitations 
describe the conditions under which the researcher is working. A statement of procedure 

^hat are taken to complete the research and all terms and words are 
identified when necessary, to clarify their meaning and relationship to the study. Finallv 
t^he student draws conclusions based on his research that either support or refute the 
hypo^esis, and recommendations are made that may guide the next researcher. 

comments that may assist the reader in formulating his own ideas 
on the concept that 1 have found useful: 

i using this technique with various ability level groups, 1 find that nearlv all 

wi levels can utilize the technique to some degre . of success. There is, however a 

higher level of interest and consequently of achievement among the better ability groups. 

• ^ “"locking” many students and' have been very surprised at the 

the sSnr^ M activity among supposedly poor students. As several of 

own mat S lnte?es?ed in!“ """" ' 

seminar can be utilized to a worthwhile degree in the time leading up to the 

ompletion of the research activity. In the seminar session, the student sits down with 

SemfnarT«5nH progress and presents his problems. Many times during the 

seminar, a student s problem was readily answered by another student. 

(3) I here is little doubt in my mind that a well-equipped general shoo renresem incr 

tacmtatas the’raaaarch and 

(4) The teacher must adjust very quickly to the fact that he will not have all the an- 
swers to ms students questions, and will find himself in the role of the learner as well, 
inere is httle doubt that any student who does a thorough lob of a research or experi- 
mental activity will know more about that activity than his teacher. This may be a role 
some teachers will not care to assume. 

(5) Teachers must not attempt to dominate the choice of experimental activity A 
teacher may wish to concentrate work within the framework of one subject area, and the 

traditional area of woods alone will provide a great many experimental and research 
acLivitics. 

(6) Some industrial arts people feel that the experimental approach is very limited 
in scope, that it does not allow widespread use of various equipment or materials. I have 
not found this to be so. A student will use the saw, welder or press on the experiment as 
rea i y as on the project. If the teacher must insist on the project only in order to have 

u probable that the project, not the student, is the in- 

tended end result of the program. 

(7) This program may be considered a separate program as such, a supplemental 

activity, or incorporated as an option in an existing program.^^ 

to agree that modern industry is a product of science and technology, 

^ 5. 1 ® very little to make use of these implications in industrial arts. Our field 

smdent^of the highly automated, computerized society in which the 

^ ^ - gateway of a great opportunity. 1 believe the re- 

search and experimentation concept will help industrial aits meet the challenge. 

Mr. George is Industrial Arts Instructor at Anamosa Community School, Ancmosa, Iowa. 
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INDUSTRIAL ARTS 
BEYOND THE CLASSROOM 

Wnilam Poul Paver 

^ asking, are you reaping the benefits offered by an industrial 

arts club? The benefits whi-h can be gained from an industrial arts club are numerous. 

Perhaps the most important advantage of an industrial arts club is the interest de- 
veloped and knowledge gained by students for industrial education. Information concernine 
modern industry is gained from class and enlarged through additional study at industrial 
arts club meetings. 

Secondly, students who do not receive attention from their parents and families, or 
who do not participate in other school organizations, may find a place in the industrial 
arts club which will enable them to obtain this needed attention, as well as a sense of be- 
longing. Some of these students may become leaders of the club. Students who develop 

sense of belonging are happier and become more willing to put forth 
tneir best effort Jn class and Jn club work. 

Students acquire a needed lesson by working in harmony with their peers. Not only 
students learn to work inharmony with each other, but they develop a working relation- 
ship with their industrial arts teachers. This may alleviate many problems which might 
occur in class because of a lack of understanding between the teacher and student. 

T'Ki projects sponsored by the industrial arts club, students learn responsibility. 

1 his helps students to become more responsible citizens. 

assets of industrial education can be brought to the attention of the 
public through projects of the industrial arts club. Since many adults do not understand 
the industrial arts program, this is one way of educating them to the objectives of this 

piTO^jralTls 

If you as a teacher of industrial arte are not taking advantage of the benefits offered 

uegin. Your time and hard work spent 
will be well rewarded by the growing interest of your students in industrial education. 

Mr. Paver is Drafting Instructor at Cypress-Fairbanks High School, Houston, Texas. 
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IMPROVI NG INSTRUCTION 

Chm., L. S. Wright; Recorder, Harold H. Bretz, Jr.; 
Meosky; Host, Roland W. Williams. 



Speakers, James J. Mooney, Kermit Anderson, Paul R. 



PROFESSIONAL CONCEPTS IN 
TEACHER EDUCATION 



James J. Mooney 

The professional education of an individual in any profession is complex, whether it 
is in teacher education or some other learned field. It is the acquisition of knowledge 
from whiten concepts are formed associated with the role a person is preparing to assume. 

Each industrial arts education program has a theoretical base or rationale for its 
action which is projected to the student. The student will in turn form concepts, i.e., give 
meaning to objects, events, or people having common characteristics, through those ex- 
provided by the program. These concepts are either implicit in the teachings of 
the industrial arts educator, or implied by the actions being carried on in the education of 
the student. To find out how well the professional concepts of an industrial arts education 
prograrn were being projected to the student, a study was conducted at Buffalo State Uni- 
versity College in the fall of 1966. 

The purpose of the study was to analyze the professional growth of the student rela- 
tive to professional education courses taken in the baccalaureate program; changes and 
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di^rection of change regarding concepts of industrial arts held by the individual as a stu- 
dent and teacher; and the influence of the supervising teacher (secondary school industrial 
and educator upon the student during his preparation. An instrument consist- 
fn ®,® concepts of industrial arts was developed, to be empha- 

sized in the industrial arts education program at Buffalo State University Colleee The 

by “rating by experts" and "test-retest" techn?<^ie®SsiJ a 
strongly agree - strongly disagree" rating scale. ^ * 

to 504 (91.6%) industrial arts majors in the fall 
^ 1966-67 Bchool year; 66 industrial arts teachers (74.2%) with one year of 
idem/f^ svipervising teachers (91.2%). The t teat was employed to 

significant difference between total group mean scores obtained by students, 
SvpJ and educators, and between professional education courses 

t ken during the students preparation. On the basis of these tests, the data indicated 
professional growth did take place in all but two courses, when it was measured in terms 
of professional concepts of industrial arts held by students, termu 

introductory course in the professional preparation of students reflected a sig- 
when compared to scores made by those who did not have the course. 
The second course regarding human growth and development was not significant; the third 
r deall^ng with principles and practices of industrial arts teaching was significant; 

significant; and the final course, designated as a laboratory of indus- 
teaching, was not significant. Changes in terms of mean scores for all courses, 

professional preparation of the student, was positive when 
com^r®d to professional concepts held by those already in the profession. 

industrial arts teachers having one year's experience was sig- 
industrial arts students’; however, it was a negative differ- 
ence, Industrial arts supervising teachers' mean score was significantly different when 
compared to student teachers. The supervising teachers' and student teachers' concepts 

different when compared to industrial arts edu- 
vfsSs.' student teachers was closer to educators than super- 

professional growth is positive and continuous during students' 
preparation, supervising teachers do not have as much adverse influence on student teach- 
oln implied; students, having completed student teaching, appear to ac- 

ArS*" ^ concepts of industrial arts to a greater degree than supervising teach- 

teaching experience, or industrial arts students in gen- 
0*4 ^ teaching experience does provide positive professional growth toward! the 
professional concepts jprojected; the teacher having one year of teaching experience ap- 
® '^bich his professional growth does not improve and if anything, 

slightly regresses^ as measured by the instrument used in this study* 

^bst While students do grow in a positive manner in profes- 
sional concepts of industrial arts, they are not as ’ose to those projected by the industrial 
arts educator as one would wish. Also, the supervising teacher was not as close in agree- 
ment with the educator as desired. Why this was so, when both were directly influenced 
by the educator, needs to be analyzed and possibly explored beyond this study. It might 
mean our deeds are not up to what we advocate^ ® 

It, as Buffalo State advocates, industrial arts is the study of industrial technology, 
then the technology must be identified and structured for teaching. Neglecting to do this 
o^«t® ^ ® endorse a concept of industrial technology, but by our actions we portray 
a concept of manual training. As industrial technology becomes the focal point, programs 
h° ? ability to change material, a resource, into useful objects 

1 ?® Predominantly skill-oriented. Skills such as manipulation of machines, 
meth^s such as demon^strations and related lessons may become of less importance. 

We rnight have laboratories centered on manufacturing concepts whereby materials 
*®®*®d and analyzed and implementation takes place. This would be the education 
phase of understanding industrial technology, while the training, the operations of ma- 
K® #5/®“^ machines. It’s conceivable that we could program dsmon- 

films, tapes and computers whereby the beet examples, the best ques- 
tions could be used to inform the student what the machine or operation is all about. It’s 
also conceivable that we could build machine safety features which would stop the student 
after a programed demonstration, he proceeded incorrectly. We would not remove 
the mechanical skill aspect of our program, but only place it in its rightful place, i.e.. as 
a means of solving some problem. It seems we cannot continue to project professional 



:ss‘.sus'5,s us.'.'is's.sjrssfj" 



Dr. Mooney is Associate Professor at Stqte University College, Buffalo, New York. 

SAFETY INSTRUCTION 
THROUGH CARTOONS 



ixviiMK f^eaer Mnaerson 

presenri1on^of"saSty'^’^«rruction^ effective methods in the 

over.oo.ea or an 

a concerning the eftecta of theee 00 ^ n^laU ae 

tion. * -ivated this experiment in supplementing safety instruc- 

fng^S^r^^r^ Caricature BooklSs°hI^Supp^ CoSveSnaTMac^^ 

Lafe?f "■*" P"°“™ ‘"'’“‘'’"I ( ") devetopl^^^cZr; 

trlct J*’of Hou»ton°a^ section of the population within the school dis- 

incr rpn^ho^l^ U CoUege Station, Texas. Included in the study were nine oarticinat- 

^o^Sn”! 

tered at the begrni.S^^J'^ihr P^anntation. A pretest was adntinls- 

the last safety was presented! ' '* ^ "latest was adminietered three weeks after 

with "Sy °t experiment involved a randomized complete block design 
struction. The analv^^ie^of varta*ncw^ experimental and three units of conventional in- 
the data Measurements of iniri a 1 1 a interaction was used for statistically analyzing 

for all s “:^XkV4 Ijwne aSy^^^^^ 

retention resulted in (1) significant difference between treat- 
was^Ltter at" the 'f?" un/ts.\herein the experimerarme^^^^ 

for all units with the e-tceotion of*rhP ^ ^ significant difference between teachers 

analysis of the data utilized within this research indicated a significant 

suppJememedwrfhe'i^^ 

retention of safetv insrrnrHnn rhom y will result in greater initial learning and 

retention ot safety instruction than that measured using only the conventional method of 
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safety presentation. 

Additional generalizations have been developed throui^h a combination of these 
analyses, through the administration of a questionnaire to the participating teachers, and 
from informal observations and coriversations. They are as follows: 

The teachers plan continued usage of the caricature safety booklets because each, 
booklet is readily accepted by their classes, and its contents are beneficial in 
the supplementation of their safety presentations, 

(2) The students enjoy the caricature safety booklet method of safety supplementation 
and benefit from its content. 

f3) I he teachers utilize various instructional methods in presenting jafety instruc- 
tion, possess varying attitudes toward its importance, and obtain varying degrees 
cf success through their instructional results, 

• ? ' demonstrated a safety presentation technique that is unique to the field 

ot industrial arts. Through this research. Including the review of literature and the flnd- 
ini his study, various questions arise that may potentially indicate issues of impor- 

tai. future consideration In the field of Industrial arts. These recommendations are 
as 

(1) Research should be conducted similar to this study with utilization of a different 
statistical design, 

(2) Studies should be conducted comparing the presentation of caricatu»*e safetv book- 
lets specifically with another method (or other methods), such as safety rules 
listed within a gi, textbook versus this caricature safety presentation. 

(3) Investigations should be conducted to determine the potentials of increased de- 
sirable safety attitudes, instilled M/ithin the Btudeni, through the use of caricature 
safety booklet supplementations versus the conventional presentation, 

(4) Research should be conducted employing cartoon materials within other areas 
of the industrial arts. 

(5) Investigations should be conducted to establish what safety attitudes cind prac- 
tices exist, and which are retained by the industrial arts student. 

(6) Studies should be conducted comparing the effectiveness of bulletin board safety 

influencing student attitudes and awareness of safety precautions. 

(7) Comparisons should be made between safety instructions and attitudes, as instilled 

and rerained in industry, with those presented and retained within the industrial 
arts laboratory. Should this comparison indicate a significant difference, further 
Investigation should be conduc«:ed in establishing which method is more successful 
in the development of desirable safety attitudes and practices within the ace crouD 
considered. e> © t- 



Dr. Anderson is Assisfont Professor at Bemidji Sfqfe College, Bemidji, Minnesota, 



PERSONALITY AND TEACHING SUCCESS 
IN SECONDARY SCHOOLS 

Paul R. Meosky 

Teachor education today is faced with the tremendous problem of selecting from 
among the candidate for the teaching profession those students who will later be success- 
ful as teachers. One facet of this problem is the determination of the personal qualities 
; necessary for success in teaching. Research In this area has been mostly concerned 
with the over-all view of successful teaching at all levels of education, 

.Since the beginning of this t:eniury, investlgntors have souglir to determine rensons 
for success or failure among teachers. The study by .1. B. Morg m In 1901 rdiowed that 
differentiation between most successful and least successful industrial arts teac!:ers 
could be accomplished by use of a personality testing instrument. 

The evidence in the literature indicates that personality is an important variable 
affecting teaching success. Only a few studies have been found in the field of industrial 
arts concerning personality and reaching success. This study was undertaken to investi- 
gate the relationship between the personality factors of secondary school industrial arts 
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teachera and their success in teaching, as indicated by principals' and industrial arts 
supervisors' ratings. The teachers were administered Cattell's Sixteen Personality 
Factor Questionnaire, and the principals and supervisors completed a rating instrument 
devised by Dr. J. B. Morgan of Colorado State College. The rating Instrumert contained 
twelve traits which were considered to be most important in measuring teaching success 
in industrial arts. These rating scales were used to determine the most successful and 
the least successful teachers. 

The population for this study consisted of all graduates of the Industrial Arts De- 
partment of Trenton State College during the four-year period, 1962-65, who were teach- 
ing in the public schools at the secondary level in New Jersey. 

In a comparison of the t-tests on the means of the Sixteen Personality Factor Ques- 
tionnaire variables for most successful and least successful teachers. It was found that 
no variable had a t-score significant at the 5 percent level. The moat successful teachers 
would s«:em to have no personality variables different from the least successful ones. 
Therefore, U seems questionable whether the Sixteen Personality Factor Questionnaire 
will differentiate between the most successful and the least successful teachers by the 
use of the t-test and mean scores of the sixteen personality factors. 

The principal and supervisor rankings of the personality factors were analyzed in 
testing for significance by using the Spearman Rho formula of rank-difference coefficient 
of correlation. Since the amount of correlation between the two sets of scores proved r > 
be insignificant, the hypothesis that no significant differences exist between piinclpal and 
supervisor rankings must be accepted. Personality factors ranked in order of Importance 
by both principals and supervisors thus tc..d to be closely associated. 

Spearman's Rho was also used to test the hypothesis that there are no significant dif- 
ferences between the rankings of the factors of age, teaching experience, final cclleglate 
grade point average, or School and College Ability Teats - Scholastic Aptitude Test scores 
of the total group of industrial arts teachers who were rated by principals and the total 
group who were rated by industrial arts supervisors. Since no variable differed by more 
than two ranks, the variables would seem to be held in equal importance, at least in the 
order of their rankings, by both principal ratings end supervisor ratings. 

In order to compare the sixteen personality factors between the groups of most suc- 
cessful and least successful teachers, the F valuec. for each factor were checked for sig- 
nificance. Only four F values were found to be insignificant for the group of most suc- 
cessful teachers and two for the least successful group. There were no insignificant fac- 
tors which proved to be similar for both groups. 

In summarizing the analysis of data, a description of the group mean scores on the 
Sixteen Personality Fa tor Questionnaire can be d‘';ermlned. Inasmuch as no significant 
difference was shown between the top th'rd of the group ( .*ated most successful) and the 
bottom third (rated least successful), : may be assunr.ed that any group differences In 
scores on the sixteen personality factors could have happened by chance and the variable 
of teacher-rated success does not Influence the characteristics measured by the person- 
ality test. Howev..r, a description of the personality profile for the entire group can be 
made. 

The total group measures deviant from average on only four of the sixteen factors. 
The factor measuring scholastic mental capacity shows the group to measure two sten 
scores above average. This is to be expected in ^ college graduate population. 

The second factor measuring away from average is that of zest for living. 'Fhe total 
group measures below the average population norms which ere above average. Tnls group 
is evidently generally less enthusiastic and more subject to general depression than 
average. 

l^e third factor which seems to distinguish this group from the average normative 
population measures the ability to behave according to one's idis‘^ of proper behavior and 
this group measures with above average control. 

The fourth fa'~tor shows tills group with the ability to accept responsibility without 
rigidity. The teat of the factors show average tvnd tell us ^ery little about the group ex- 
cept that they display a low average ability and Interest in relating to people, % high aver- 
age ability to withat'nd pressure and not become upset, a low average ability in aggreaslon 
and dominance tending toward conformity, a high average spontaneity, a low average score 
showing a tendency toward being realistic rather than idealistic, a high average tendency 
toward being more auspicious than trusting of people, a high average score showing a 
tendency toward creativity, and a low average score showing a tendency toward being 
forthright .ather than shrewd. The group measures high average in «.nalytical thinking. 
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eelf-aufficiency and tension, 
teachers .t7«orp«Un *"e" 

Dr. Meoiky Is Profeiior of Induifrlol ArH af Buffalo Stafe Univorilty Collage, Buffalo, New York. 
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VIDEO-TAPED MICRO-TEACHING 



Harlyn T. MIsfaldt 

ira Project, unhampered in its development of new departures in 

ItB teachez cdjca.lon program at Stout State University, has made good use of a teache? 
is pioneered by Bush and Allen of Stanford University. Micro- teaching 

is a scaled- . n exerc.je in teaching whereby the student is required to teach brief 

oV' ^ Junloror senior high school students. The purpose 

of micro-teaching is to provide an opportunity for the future teacher to obtain a substan- 
tial amount of practice preceding his entrance Into student teaching, under optimurn con- 
studenta. conditions for tne trainee, without jeopardizing the learning jf the 

u, obvious advantages of micro-teaching include the opportunity for the trainee to 
obtain substantial practice and self-confidence prior to student teaching. However, there 
are several other advantages that merit consideration; 

of provides an opportunity for the trainee to work on specific aspects 

of teaching, rather than expecting him to become relatively competent in all of the skills 
during his student teaching experience. m an oi me sKiiis 

micro- lesson would appear to be a much more appropriate 
beginner than being thrust into an hour-long presentation to a complete 

Micro-teachi^ permits greater control over practice in terms of the variety of 
students, physical faculties and lesson content. variety oi 

the need^of*the trained possible variations in the amount of practice in terms of 

u Micro-tMChing increases the amount of meaningful practice possii le within a 

mokes the time and location more convenfent for the staff. 
Several pet^le to evaluate and re-evaluate a teaching 

Opportunity to keep good records of teaching performanM 
under controlled conditions at periodic intervals. 

Scheduling formats 

assumptions^ figures for the following scheduling formats are ba-ed on these 



( 1 ) 

( 2 ) 

(3) 

(4) 



A professor's salary of $10,000 per year. 

A work-study student's salary of $1.50 per hour. 

A micro-class ot four students with each student being paid $1.00 per hour. 

f defined as a five-mlmita teach, a critique, a lesson 

^®vision, a fivM-mlnute re-teach to a different clasp and another critique, 
a format num^r one, the typical micro-teaching sequence for each teacher 

-orty-five minutes. The trainee presents a five-minute lesson 
kilJv videotaped- During the next ten minute, s, parts or all of the lesson may be played 

supervisor, providing the opportunity for immediate feedl ack. 
Followinr t..is critique period, the trainee has approximately fifteen minutes to revise 
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J’alchas to a ‘’‘“=‘' “‘<‘<i“='‘. The caachar trainae 

f ^ aifferent group of students each time and receives feedback from the students 

in the form of ratings or comments. While trainee number one is revising his lesson and 
prepa^ng for the next session, trainee number two is presenting his lesson and critiquing 
his performance with the supervising professor. ^ ^ 

If ^°®^°/°Pe^ating with format number one is $5.47 pe^ teacher trainee per session 

If this format is used with a capable work-study student doing the recording and ^ ) ’ chie* 
the cost per trainee is reduced to $7.75 per session. The cost per trainee ^ ion 

can e lurther reduced to $.75 if a capable work- study student does the reco and 

unni?d micro-teaching is done in a local high school during the day, utilizin 

unpaid micro-class students from the study hall on a voluntary baEis 

format number two. the teacher trainees teach in the evening, are cri- 
tiqued the next day, revise their lesson, re-teach cO a different group of students on another 

sessions l^schLSS'^rn ‘In*'® following day. A continuous schedule of five-minute teach 
sessions is scheduled in the evening with two minutes berv^een eacn lesson to facilitate 

he movement of teachers and instructional materials. After every fifth teach sesafol 

break, allowing the work-study person operating the VTR ro change 
tapes and prepare for the next group of five teachers. This break also allowsVe mic?o 
mlrlfiv a short stretch. On the following <iay the professor spends approxi 

nately fifteen minutes critiquing each lesson with the train- > . The lesson is then re 

“Ched^lns is lapeatad I ar the ra-leach aeaaion ^fcoat of 

operating with format number two is $5 17 per trainee per session. As with format num- 
Hnnina^' ® reduction Can be made by utilizing work study students for cri- 

of\arlationsla^Dofi?/M^°'l^h^l.^^^^if^^^ ^ voluntary basis. An almost infinite number 
examoTe It mlv^he basic formats to fit almost any situation or need. For 

exampl^e, it may be desirable to ha'-e work- study students do part of the critiouinc and the 

aS^«ni7 critiquing. This compromise would cut the micro-reaching cost 

«eifoni ^ A professox to have input into a substantial number of micro-teachrng 

llrler Variation could include a work-study student with one^ider-Jlpfrr? 

r ^ continuous schedule of five -min it e lessons and two or more profes- 

after each half-hour or hour and providing the critique aeseion with 
K recorder in another location. This schedule would require more equip- 

1 , Probably the most important point about scheduling formats is that we must not be 

worked ^out "well*^*iJf bemuse somebody else developed it and found that it 

TvanSi situation, .he more realistic approach is to determine needs, 

avallaMe xesour’Ss.^ develop a schedule that will best meet these needs with the 

Video taping equipment and room set-up 

quality, cost and versatility, a pa. allel can probably be drawn between 
audio tape and video tape recording equipment. Not too long ago an audio tape recorder 

help * H "Waned ,o have LtS men a,S I 

truly uortaSs ® ^orders are relatively Inexpensive and 

^ ^ ^ . already apparent in video tape recording equipollent and we 

SSeSaWlto Tn the“n,™r >-a<inalone in price, greater portability and greaie? 

camera are set-up, the video tape recorder, monitor and 

^ behind the students with a microphone for the teachei md a micro- 

but verv the viewer gets an excellent picture of the teacher 

rhi 1 ^ student reaction. An alternate set-up places a camera in a front corner 

S-e the students and the VTR, two monitori< wTcher and anoih .r o a 

are placed behim the students with a microphone for th .er and a micro s.' r, u.l 

the students. TTiib let-up has the obvious advantage of being v .. x to tape eiv^ r the 

or the students ana the disadvantage of being more expensive. An apprr c . . orni-i ise 

between 1 one a-d two camera set-up might be to place Just one cam. , side <^‘Vh,- 

room d j at both the teacher and the students and add a wide-angio lens. 

Ml. Mfsfeldt is with Stout State University, Mencxnorie, Wisconsin. 
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I PACE AGE TEC HNOL OGY-NEW niR ECTt-OKl*; FOR INDUSTRIAL ARTS 
Chm. and Presenter, Ernest G. Berger; Rec., Albert R. Squibb; Hosl/P. W. Ruehl. 



SPACF AGE TECHNOLOGY 
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Ernest G. Befger 

Man is experiencing one of the most exciting eras of his creation. The scientific 
achievements and technological advancements of the past decade have been nothing short 
of fantastic. These advancements are based on man's ability to transform his envimn 

tte worTd hi? technical cultur^ 

It is generally agreed that these rapid advances in space age technology have noReri 

education. Our traditional edSLtloI: ap^irs io 
adequate to cope with the dynamic changes that are taking place in our present societv 
By the time the children of today's space age assume thll? roles iradEft soC e^ thev 

i^^ooIkio ^ brief encounter last summer with the realities of space age technolccv and its 
possible curricular implications for industrial arts, we found that space technolocv could 
provide a comprehensive aporoach to a kind of educational prorramihii fs gelr^^^ 

Zcea?emTte?Z-,f°“?"^ great ?eaUhT!;i?L?f?s^ 

SaSi ^ ri^ino/ students through which we can enrich our present pro? 

opens up a whole new world of materials, content, methodoWv 
and ^petion for a really me Jern curriculum in industrial arts. meinoaoiogy 

fill Jvolksw^a"gSUs^'^f published in this country in any 24-hour period is enough to 
nil a Volkswagen bus, A staggering amount of this information is flowing down froni re 

an^ptivS^Srs^rJ^ wt"h^ ""I uniJ"r?it"s 

sSurS marprif,!? able to Utilize many of these NASA documents as re- 

source materials. The NASA Bulletin Industrial Arts and Space Technologv” wrirten 

durmg®X^1967 arts educators in May. 1966. was informally field-?Lted by us 

’M-ditto be a very usable document for upgrading existing 
progiams. The Cumulative . I ’cx to NASA Technical Briefs" proved to be an ecuallv 
important document and partf 'Uidriy well suited to a senior high program in research and 
dcvelopmem. A third document, "Space: The New FrontLr•®^??comp?ehenaite st 

’ t°he *’^‘"g as an industrial arts textbook in one of 

■ H ®ome of the NASA mater air were integrated into industrial arts 

i interest and enthusiasm for our programs would greatly increase. ^naustriai arts. 

; When you visit the Kennedy Space Center, or the Marshall Space Center Re-^earch 
1 Laboratories, or the Oak Ridge. National Laboratories, you leave wit^t^e dist\nct im^^ 
slon that somewhere along me line, our programs have slipped at least 20-40 years Dur 
mg the field trips we saw new fabricating r thods and techniquU lIK exnioswrw 
electromagneti^c forming, frangible tubing and honey.ombrngrobseAf f th^uLs 

ruRSr^uel cens in opiiaUom 

form^of°Jis?a^'^h^RnHH^i^^^^ exciting instructional methodology in the 

r°Im ^brainstorming, in-depth studies, junior engin.;ering and 

api activities. The implications of research and development for industrial arts ^nor 
With Malcy's research and experimentation ?pproaJh?prOTed to 

m?hodS'og7SL fo a?'lvx?i “ expLlment wfth this 

^ analyze U fxi.«i.-ljand as an instructional tool. We found it afforded an 

excellent avenue through which to achieve many institute objectives. 

of Stuc?T?*'^^^nfe Institute v as the development of many innovative ’'Units 

rts programs enthusiasm in incii^s- 

area of R S n^oMr^f^ ^ “Ejection of space-age information and technologies. In the 

ware’°^il ^eshes Participants prouuced working models of such technical "hard- 

!Z^r- Tiemory thermoplastics, fuel cells, an arc-jet plasma propulsion 

motor, a thermal motor and copper-oxide rectifiers. Many of these innovative^pr^rams 



130 



185 



have already been introduced by our participants into their own school systems across 
the nation. ^ 



V/e also made maximum use of many of the newer education technologies in our insti- 
j f example, we Introduced the participants to Computer-Assisted Instruction 
and its adaptation for industrial arts programs. 

The space age involves a great deal of technology and engineering of all types. The 
lag between technological innovations and the human ability and tendency to deal with them 
constructively has been voiced over the ye^rs. This technological lag is generally ignored 



We found that the aerospace Industry provides an exciting new body of knowledge which 
could serve as a basis for a new Industrial arts program. We see a great need for some- 
thing more than merely streamlining or redesigning our present programs. Let us recog- 
nize that the thing of which I am speaking is not just a matter of bringing a program up 
to date or giving it a general face-lifting. Adding a rocket or satellite to a bookend still 
leaves a bookend, any way you look at it. 

The re-evaluation I would propose is far more sweeping. It involves completely new 
concepts, approaches, techniques and adds the systems approach to industrial arts educa- 
tion. It would drastically alter the philosophy, structure, content, methodology aiid direc- 
tion of our present programs. It would require an entirely new mode of thought that en- 
visions classes involved in real-life technical problem-solving situations as well as 
small groups of stu-ents working in competitive teams in the new areas of materials test- 
ing, in-depth studies, Junior engineering and research andaevelcrr'-nt activities. I think 
you would agree that space technology could make a significant contribution to our pro- 
grams because it reflects and represents our technological culture so well. 

Ask yourself these questions: Have you looked closely at your industrial arts pro- 

grnm lately? Do you like what you see? Are you happy with your image in the American 
educational system? Would you like to change? What are you going to do about it? 



Mr, Berger it Attltfanf Profeitor at Florida State University, Tallabatsee, 



Th-1 1.5.2 AIAA 
NOEA Institute Report 

CURRICULUM INNOVATION IN INDUSTRIAL ARTS 

PeDelford; Rec., Leland White; Speakers, Howard R. Schramm, Raymond W, Correll; Host, 
uid 0 n Brandf. ^ 



INSTITUTE-INSPIRED CHANGES 

Howard R, Schramm 

Ohio State University I was taught the traditional approach by the late Dr. 
RObe« E. Smith and the visionary and new curriculum outlook by Dr. William E. \^felrner. 

Currently and hopefully industrial arts is on the threshold of a new and dramrtlc 
revoiutl^, and elaborately-designed programs and materials will soon flood our profes- 
sion The institute enabled me carefully and critically to examine and evaluate many of 
the ; w innova !ons. Industrial arts must change or perish. 

Many in industrial arts are strongly opposed to this kaleidoscopic change and look on 
programs as a collection of Idealistic and impractical philosophiccl 

3ne of the distasteful aspects of current change in educational practice is its "band- 
character. Many industrial arts ten -hers get excited about new “ideas" they call 
innovations and want to adopt them immediately for publicity's saxe withuut the search- 
ing and thiiu^...^ necessar/ to evaluate them in relation to the whole curriculum. We often 
see piecemeal, unrelated series of changes which look fine on the surface, but are never 
fully integrated into a coherent, consistent educational whole. 



‘lasrics technology 

As one outcome of the insiiruic, it is my ambition to develop a primc'^ pla?- - oro- 
ram. There are few that doubt the vastness and importance of the plastics industry. This 
ndustry has indeed a brigf, and prt)mising future. 

1 had hoped to start this pi’ogram in February of this year. Equipment and supplies 
^ere ordered but a 5-mill operating levy failed in November, again in December, but was 
assed in March. However, we will not receive this needed money until 1969. 

This experience reaffirms my belief that the major problems of the schools today 
ave their .ots in one basic problem - financing. 

.aminating 

Although 1 have been aware of wood laminating for vears, it has never been a part 
f my program. 

My being introduced to this process at the institute was responsible for the incorpora- 
ion of wood laminating into my program this year with much success. 

This area will definitely be expanded and improved upon in succeeding school years, 

•reativitv 

As far as we know. Maple iieights is the only school system in the United States to 
ave a creativity course — one class in each of our junior high schools on the eighth grade 
2 vel end one class in the eleventh grade. This program is funded federally, and a recent 
rant of $31,000 will continue our classes in creativity next year. 

During the spring of 1967 the Torrance Test of Creative Thinking was administered 
5 our entire eighth grade of over 300. After further evaluation, twenty students (10 boys 
nd 10 girls) were selected to participate in this course. Th two main objectives of the 
ourse were todevelopthe existing creative abilities and to teach creative thinking methods 
'hich would apply to everyday life. 

Mr. Robert Margraf, an English teacher, was selected to develop and teach this 
, ourse. This coincides with Dr. Ernest Minelli’s research findings that English teachers 
re the most creative. 

iy Although very few industrial arts programs have truly emphasized it, creative think- 
er. ig and problem-solving have long been two of our long-range objectives. 

E Feeling strongly and sincerely that industrial arts could contribute to this course, I 
i olunteered my services, which were accepted- Fortunately, 1 had a planning period the 
ame period thic class met. 

J I worked with Mr. Margraf during the fourth grading period and had his class in the 
|f ndustrial arts laboratory the fifth grading period. This was the first time 1 had teamed 
r 'ith an academic teacher or had an English teacher in the laboratory. 

The laboratory project represented a small but important part of the course since 
' helped the student see the development of a practical and concrete object which pre- 
iously existed only in his imagination. It was a group project which provided an oppor- 
fe rnity for the students to use all of the creative thinking methods learned during the first 
i alf of the course. For example, the name of the product. Message Minder, was selected 
l^rom over 150 ideas given during a thirty-minute brainstorming session. Designing the 
roduct allowed the student to use attribute listing, check listing and other creative think- 
ing techniques. In addition to designing the Message Mirder the class also created a name 
feor the company, sold stock, wrote ads, designed and produced a container, a trademark 
fe nd sketched posters. 

Line production techniques were utilized in the manufacture of the product. Various 
epnrtmeii'S, such as plastics, frames, etc., were organized with unit leaders. Jigs and 
ixtures needed to facilitate production were designed and made by members of the class, 
j 'he naiux'e and problems of our American industry and technology were stressed. 
i This was a highly developed line production project, but the mixM group and the stu- 
ents highly trained in creativity and problem-solving made it unique. Hopefully industrial 
rts can contribute to this program next year. 

This experience has also been invaluable in helping me to infuse these learned tech- 
iquee of creativity and problep'v- solving ir‘o my classes. 

Next year, our system will initiate a training program in creativity for all of our 
eachers. 

ntegrated industry 

As an outgrowth of the institute, 1 have tried to weave or integrate more about indus- 

O 
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try and technology into our curriculum. In the furare I would like to do rhis 

tively with my special group of slow learners and my class of industrial arcs fortfrh 

so»e auri'a. “S.ToS 

a .;7» aW- fbe'S-^SS 

Materials tesrin p^ 

eea.j?T„ - 

induLy.''^ '° matariala and aida rapraaentativa of modal 

nar IS- apl’faored prompted ma toattanda two-day Matariala Sami 
nolntrv ^K^ A • State University s Department of Industrial Arts and ^ech 

lra^ma^"o^t^^rr7c™%lI=;^^^^^^ P>annlng to 

rlchlsnf'i.i’*^" "Industrial Arta and Space Technology" curriculurl an 

Overhead 

aids^ h^7^ filmstrips, slides, the tape recorder and other teacbir 

au-tad‘ I hSl'aln?.lrf overhead tranaparanciaa, which re 

ovarhaJ^7ojactIr ,,,, mr th 

hope to aS^Ja^'ild imlllvlThaU hjval'n tranaparanciaa thia year at 

Change our total program 

ro r-i ® rather cool response from some industrial arts teachers in trvir 

nee? for ch«“/. current ly-static industrial arts curriculum; teacheVs must fTst s^ 

new idea, n^^uer how ^si^ntfuSm them, r 

init^ar^ Kw Significant, will elicit any effective response. Change must b 

felt'i? ^ ^ teachers themselves, once they have cofined the need and have strong.’ 

change'^’ cooperative principal is also needed to in.tiai 

Industry :^oje« We Ss?£d rh^ University America 

try “hr=. j ^ also had the opportunity to obstcve certain phases of this nroiei 

Iu£i?LT' 

cenriCrr?''- ingredient for changing curriculum is a superintendent who Is re 

tei^^ers’ a^omething new and who Ls 

?tende?t. ^ imnlemeat change. Fortunately, we have such a siper 

H-™’ P^;ogrees is made in small steps, and 1 defmitelv feel that mv fira. steos wer 
directed greatiy by my pariicipation in the 1967 NDFA Institute. ^ ^ 

Mr. Schramm ?s Industrial A.fs Chairman at East Ju.nior High School, Maple Heights, Ohio 

. 
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IDEA Instir \e Reports 

\ANUFACTUR!N G IN THE JUNIOR HIGH SCHOOL 

.hm., Arthur J. Rosser; Rec., £. R^^y Johnson; Speakers, Donald Darrov^^ John E.Collins, Vern M*Bonar; 
ost, Joseph Pucel. 



AN EXPERIMENT IN MANUFACTURING 

John Edwai'd Collins 



Let me giveyoua very brief look at the community ir. which I am employed. Birming- 
?m is a suburb of Detroit, Michigan, and a high percentage of tho residents is involved 
iiectly with the automobile industry or in supporting industries. Most of the students 
, .ive been on a guided tour of an automobile assembly plant before junior high chool. 

If you were to ask these junior high students what industry is,, they would describe a 
ery large factory filled with noisy machinery, assembly lines, and smoke -filled air. The 
nly employees they have seen are the mach' ' operators and assembly line workers, 
idustry to them is a group of blue collar workers producing a particular product, and they 
ope they never have the misfortune of ending up in industry. 

These junior high students have seen only half the picture. They did not see any of 
te engineering, research, sales, personnel or management people at work. 

When I returned to school in the fall after completing the NDEA Institute, 1 decided 
D adapt some of the material to my own particular situation. The program in Birming 
am calls for only ten weeks in the lab, so I had to condense and even eliminate some of 
le materia’. In designing this “Experiment in Manufacturing’', the main thought that 
uided my actions was, “They are going to get the total picture of industry.” 

The classes involved were eighth grade, and, exceptfor a few transfer students, they 
i ad had ten weeks of mechanical drawing and ten weeks in the materials lab as seventh 
' raders. 

. The first class meeting was spent in discussing the structure of a typical i trial 

( rts class. 1 explainedthat the past approach had been to give a series of demon >ns, 

lo select individual projects and to determine grades by project results and test scores. 
t then offered them a second possibility which 1 called, “The Experiment in Manufactur- 
Lig**. They were told in the --ery beginning that they would have to make a financial invest- 
|ient, and that there was no guarantee that they would get a return on their investment. In 
|ict, there was a chance they could lose it all. The result was that in all cases the class 
lelected the Experiment in Manufacturing approach- So in the beginning the students 
5 elected the new approach. 

I Each class formed a corporation and elected a .>oard of directors- Each corporation 
|ad stock certificates printed, and the members of the class could purchase up to one 
lollar’s worth of stock. The board of directors set up a line and staff organization, and 
fach member of the class was placed in one of the following departments: (1) Finance, 
1 2) Purchasing, (3) Research, (4) Engineering, (5) Personnel, (6) Production, (7) Quality 
|;ontrol and (8) Sales. This sounds like the Junior Achievement approach, but Junior 
f.chievement, to me, is putting candy which someone else made into glass jars which 
|c neone else made. With the equipment andfacilities with which we operate, this is whore 
fie similarity ends. 

" At the beginning of each class period each department would report its progress. 
/■ 'here was some work that had to be done outside school. The people in finance opened 
I checking account with a local bank to handle the money. The people in purchasing had 
S find sources for materiel. The research and sales people ran a marxet analysis to 
etermine whu type of product would be marketable. The final product was uaually a 
' ‘ ompromise between what the sales depar.:ment said wculd sell and what the engineering 
epartment said we could produce. 

Once the product had been decided upon, the engineering department I'.ad to come up 
dth working drawings not only for the p. oduct but for all necessary jigs and fi vcures. 
low "'haris were '■'rawn up and thu assembly line laid out for ‘he least amount of wasted 
" lotion. The personnel department made out job application loimc md posted job open 
igs. Each member of the clasp was interviewed and assigned some type of production 
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teams. ^ management and the productlc 

to discuss how we could increase thi number of Sufts Der h^r T n”® ®°‘"® 
would double in three days or fewer. ^ hour. In all cases the numbe 

tive °rom® a"stocrrrok“ ^^"“anra^S^efexntafS^^^^^ represents 

1 would like to close by aivinc vou some of t-«o..Uc ,.fr u- , ^^om prcaca.,.mi 
factoring. Once the class saw that the pr^t to^d i^ this Lxperiment in Manu 

bartering with each other to buy and sell stw kl ^ ““liars. Students were constant! 
when'the?! was®?Sce‘°they%ould enthusiasm the students ha 

partment nowasks.f theirgroupwTllbeable to fo™YJom'’pm,y"a^^^^ 

Mr. Collins teuch.s Industrial Arts at Borhum Junior High School, Birmingham, Michigan. 



Th-1 1.5.4 AIAA 
NDEA Institute Reports 
INDUSTRIAL ARTS LFADERSHIP 

Joseph'*j!Tltlre^^rHo!I' Hug'o j[ FiOTo.''°“'°*' Thomas J. Barber, James L. Perril 



o 
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A STUDENT RESOURCE CENTER 

James L. Perri 

s;-?i5"S;S r ™“ 

of an°lnd®iwd?ml7 Howwer°*ircon*'r"® meeting educational quallficatlor 

two ^pariren?;" « resouS“e"Sri7n?et^ ®-® ‘ 

far too^,^!any°lubTe‘“-cemercd resources is but a reflection of the s.atic nature , 
potential is dependent unon rhe offerings. The development of the huma 

change takes pW? - and ?he mnS«a^r» ij® 'he environment In which behavior. 

the individual conceives, Interprets and a^ depends upon the degree to whic 

attitudes, habits and values T? ic f, own beliefs as they relate to sour 

limited resources that a rp>fl*Hfar*r' ^ through the flexibility of opportunities to use ur 
Se DuPPe WpLudent r. “PP™nch to the needs of the individual can be made.f! 
/i ^ 1 1 Student resource center for the department would be- 

^ ksarne^ tTe o^ort^^^^ environmental conditions that would insure th 

and annreciarion of rnri » explore new and different avenues of understandir 
and appreciation of today's complex industrial technical society 

To involve problem-solving abilities, 

periences throuf h r°searA?^ ambitious student the opportunity of additional ex 
periences tnrougn research and experimentation. 

To allow the student who has been infrequent in attendance a greater opportunit 
to learn specific imormation and some knowledge of the skills L b .^^n^ssi 
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(5) To act as a communication center. 

In order that a student resource center become a reality, it is proposed that: 

(1) A separate room adjacent to the present industrial arts area be made available 
to house such a center. 

(2) The room be no smaller than 576 square feet. 

(3) The administration secure a para-professional or a teacher’s aide to be assigned 
to the center under the direction of the head of the department. 

(4) Several suitable student assistants be assigned to the center. 

(5) The center be designed as a multi-purpose room with facilities for research and 
planning, audio-visual presentations and small group discussions and demon- 
strations. 

(6) The center have audio-visual presentations for both small group and individual 
use with tapes and recorders, transparencies and slides, single-concept films, 
three dimensional mock-ups, spirit duplicator, auto- instructional devices (teach- 
ing machines) and television sender and receiver for a closed-circuit unit. 

(7) The center have a technical drawing and sketching section. 

(8) The center have ample storaf. and display units for magazines, catalogs, trade 
journals, bulletins and books and occupational guidance material. 

(9) The center be a communication organ for all school communication that deals 
with teacher or student. 

(10) Future closed- circuit telev on originating from within or without the depart- 
ment be facilitated through tl.v. ^enter. 

Be it further proposed that teachers: 

(1) Make available to the center outl^ _s for units of study and a copy of their daily 
lesson plans. 

(2) Allow a tape to be made of each formal lecture presentation. 

(3) Become key source people and spend time in the resource center frequently. 

(4) En oiirage the more able student to use the as a focal point for research 

and technical writing and planning. 

(5) Allow those students who have been out of school the oppor tunity to spend class 
time in the center to help gain informational content that they have missed. 

k " 

r Ian of operation 

First year . The administration would be requested to assign a room for the center 
I djacent to the industrial arts department. A para-profess.onal ox teacher’s aide with 
i everal student assistants would staff the center. Until the center is funded at the end of 
^le first year, the deparmient or members of the department could furnish some of the 
Iquipment, such as a typewriter, drawing equipment and supplies, portable tape recorder 
fnd models and mock-ups. Teachers would be asked to locate all materials, other than 
|iose they were currently using, such as magazines, catalogs, trade journals and trans- 
|arencies in the center. The cooperation of the library and the audio-visual departn:ient 
f 'ould be actively solicited and encouraged for materials and eqrx^pment on loan. 

I Second Year . Purchase of seven portable tape re •'-orders, ''iie for each teacher to have 
|i his classroom to tape his lectures, would be needed for use in the center, equipped 
‘ ith earphones for student use in either small groups or for mal:e-up work by single stu- 
I ents who have missed lectures. A slide projector, a wall screen and an overhead pro- 
fector would also be budgeted in the second year. Two or three plaxuiing desks with fa- 
' ilities to make transparencies aiid a spirit duplicator would be provided. Additional 
reference materials, in the form of books, pamphlets, magazines, slides and filmstrips, 
;7ould be requestf 4. 

f Third Year -gie- concept films and simple auto-instructional machines would 

|,e scheduled fo.. .3 period. Each area would be responsible for building at least one 
|iuch machine in addition to those purchased. Facilities for closed circuit television with 
f’ ideo tape would be installed during this time. Teacher demonstrations would then be 
I ilmeu and presented later to groups or individuals. 



The subject matter of all industrial arts courses is important, but the fact .re:nains 
hat courses are not taught: It is the individual who is taught, and it is he who learns, in- 
(uires, investigates, experiments and arrives at his own decisions based on his learning 
-xperiences. 

A resource center such as the one proposed here would give more meaningful learning 



: Conclusion 
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more incUvMual- 

FOOTNOTE 

Mr. PorrMI is HeoC of ,ho Indusfrioi Art, Depo.fmenf, Soufh Mounfoin High School, Phoenix, Arieono. 



THE TEAM APPROACH; 

JOURNALISM AND GRAPHIC ARTS 

Thomas J. Barbe 

of the schwl newsp^er^ laboratory to be involved with the printini 

ever It is o-iite iinno^iiiFi rary magazine or any other school production item. How- 

ulatlve end^f the school publicaS^^ to be involved in the manip- 

instlwte^ at^Arizona^^s"tat?UniveSf^ graphic arts, came about during a summei 

students acquire a bene? proposal was to helj 

'^iducation as well as some fimctions of journalism and graphic artf 

an ata?enesa ?nd app??c?a5^^^^^ studen 

in our society todSy?*^ journalism and graphic arts pla. 

cation rnid°SuSJSism*’??"‘^ ® complete divorce between graphic arts edu- 

school level The resnectivo s prediction as it is frequently termed on the higi 
to su?h Journalism are structurl; 

The joumaiism curricuhlm JeWeweTSm-ated°A^^^ ^ graphic arts mid journalism 
torial apDroach* that the structure is primarily on the edi- 

publication The articles ar#» ru <^®voted to wrltog article's for the school newspaper 

L -prinSSg'fl??.!" fn "bo*"LKf,Je departmeSt,'^o: 

^ the aSual educational p“&s^'aS: 

funcaon^Irf^CTa^Mc ®*n® the better understanding of th. 

which would favolve » Joum^iom, ,t was proposed to estabUsh a clasi 

Ustal SfiSS?a4l''‘“^ ‘"7”'“^ " Produiaon o?1he 

mechanical processes of involved In the actua 

and the production aoDj-oa^h ^ ® dosing the gap between the editorial approaci 

production of printed mate^ls *»t are essential to tht 

on the atmosphere of indusS^ ^ ^ ^eachtog arrangement, die class can tak. 

thus the sSnT. rill beco^^ ^ particular job to assume 

values being production consuml^Hi? values and procedures of industry, thes< 

is to create technology. One of the objectives of this das: 

lo^rterT 

Mr. Barber ts Deporlmenr Chairman of Industrial ArK in Twinsburg, Ohio. 
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INDUSTRIAL ARTS LEADERSHIP INSTITUTE 



Joseph J. Littrell 

If leadership is to be effective, someone must initiate productive action within a group. 

The 1967 NDEA Industrial Arts L.eadership Institute at Arizona State University was 
icveloped on the premise that ifproductive action is to occur in an Industrial arts depart- 
nent, the logical person to do the initiating is the department chairman. The 24 men 
•rought to Arizona State University last summer not only studied about leadership, but 
ISO, using leadership techniques presented to them» they were asked to put it into prac* 
ice. One of the major areas of concern was to look to their own departments and seek 
nays to improve their leadership. 

It is often easier to gain a new look or a new perspective when we have geographically 
emoved ourselves from a problem. Before leaving their schools to attend the institute, 
were asked to identify what they considered to be special problems or de- 
•ired changes in their industrial arts departments. Following short refresher study of 
•esearch procedures, participants presented these problems or desired changes in large- 
ind small-group discussions. Although sometimes bitterly contested, the resulting idea 
ind comments were further enhanced by a variety of specialists who periodically ap- 
teared before the group to in ject even more concepts. Individual study was also expected, 
vith participants using every medium available, including an exclusive Industrial Arts 
nstitute reading room. 

In summary, diere were three major individual thrusts made by each participant 
It the ASU Institute. One of the major efforts was for participants to recognize, and then 
ise, good leadership in their departments. To encourage this, a concentrated study of 
idministratlvG and leadership practices was presented to the group. 

A second activity was intended, as were the others, to involve the teachers in a de- 
)artmental safety program. Emphasis was placed on a positive attitudlnal approach for 
;omplete safety study and accident prevention. 

The third effort Included wrestling with a variety of ideas for improvement of each 
Icpartment. This entailed sharing Ideas, critiques, and, finally, coming uo with one well- 
)rcpnred proposal whlcli could be put into operation at die home schools. 

'I'liroc participants of tlie institute have agreed to present material today about their 
najor proposals and tell you their experiences in setting them up and putting their ideas 
nto action. 



>r. Lirtrell is Professor of Industrial Education at Arizona State University, Tempe, Arizona. 



S-1 1.5.6 AIAA 
JDEA Institute Reports 

^TEGRATING MATERIALS SCIENCE IN SECONDARY SCHOOL PROGRAMS 

Ihm., >ioward Gerrish; Rec., Howord Weise; Speakers, Louie Melo, Marlow F. Keith, Boyd Whitt; Host, 
Barnes A. Collier. 



INTEGRATING MATERIAL SCIENCE 
IN SECONDARY SCHOOL PROGRAMS 



^ Louie Melo 

introduction 

Man's interest in fabricating materials is not new. He has used materials in one 
form or another for as long as he has existed. 

The evolutionary changes from th» Stone Age to the Bronze Age to the Iron Age and 
on into the industrial revolutions added many complexities to man's working environment. 
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rhP nfoi^ these revolutionary changes has compared wltJ 

the most recent technological revolution, “The Materials Age”. This is the age in whici 
man tailor-makes materials to work within a particidar environment. ® 

This age, d.en, suggests that we, the industrial educators, re-evaluate our past oat> 
terns of doing thinp and modify them to a point that will further help our people to under- 
stand the materials they use as a living part of the total problem-solving assignment. I 

become familiar with the pertinent language that will enable us t. 
terms or descriptive data that a/e present when industrial people discus! 
materials and maAiufacturlng problems. ^ ^ 

The industrial educator's role should Include added scientific information and experi- 
mentation ^ut the substances suggested for the problems he develops. He must strivi 
to develop basic concepts about the internal working characteristics of substances. Stu- 
dents should develop an understanding ci the fundamentals with reference to basic proper- 
.f® composition, physical and mechani'al properties. In many ways, we mus 

a more meaningful bridge between tlie dynamics of Industry and the in- 
dustrial education classroom. 

Learning environment 

as presented by the Socony-Vacuum OH Company gives us some pedagogics 
^ thought. It points out that average learners will retain approximately 10% o 

what they read. It also indicates that it is possible for the learners to retain 50% of wha 
they see and hear and up to 90% of what the^ay as they do someAtag. 

As we review these few remarks more closely, we may logically agree that man woul. 

smndln has not read, heard and/or developed a functional under- 
nnH alrout the problem in question. We might also logically surmise that the "saylni 

P?lngin| iti’ r?teml^^^^^^^^^ mechanism that may implant the experience, rhu? 

th^ suggest *at every problem man faces is perceived and solved throug! 

Sice acc^ulated knowledge. This is part and parcel of his total field of experi- 

1 sorne on the vivid side of his learned spectrum while others reflect an almos 
total loss insofar as ready recall. Thus, when solving problems, man tends to use thi 

cinSnt^^ well-eatabllsiicU solving tools much more often than new or wcokly-iearnc. 
concepts or experiences. ^ 

Studying material science 

Understanding the science of materials should provide avenues to develop usefu 
long-range learned concepts about man and the materials of his environment. Thus, if th< 
conceimed with the broader spectrum of education, it appears to the write 
that swdents s ho ulu be encouraged to look for and talk aliout the “why” behind every "how 
when Involved in classroom or laboratory activity* 

fso TOmplex -dustrial organizations, we observe that each department o 

es^hshment ejosts as a contributing member toward the development of a finishe. 
product that must perfox-n-i satisfactorily in a given environment. Departments are Inter- 
interlaced towaid a common goal. Major areas of operation often include pur. 
research, and various levels of engineering and/or technological func 
tionsjwthin toeir o^rational complexes. All of these, cooperatively, play a very impor- 
tant in the total field of applied science and technology. 

^ the educational community should profit greatly bv civinc create 

““i in which its studanB a?e laaLlJIgr Vt fhfuld h 

educator that no single department or offering of the educational environ- 

part of an industrial establishment can surviv. 
TT^efi^^f ^ without the help and cooperation of otlier segments of the organization 

effort, integration, collective action, coordination and so oi 
‘S^ecome a functional part of the modem educational establishment. 

®i5® technological team, regardless of our par 

dcular role (students, teachers or Industrial practitioners), must accept one basic prem 
numerous materials v/ith which we work and the many operations we, or ou 

'Ta comm-micatiSn, scientific and/o 

! knowledge. These plus the technological blocks of information that are ai 
technical environment will enable all concerned people to develoi 
stmnger lil^rally-^ucatcd students. This is why this writer strongly suggests Uia 
communication, mathematics, science and technological educators should strive to develoj 
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Srr"fSJhn"c^%7cTr;,„rU"^ better understand 

vlaterial sclccHnn 

;onsideSbirrime^rs®de^^^^^^ involving product development, we note that 

ind envi ronmo^r the selecnon of appropriate materials in terms of product 

I. Clauser R Fah^n^^nnT Several articles on ‘‘How Materials are Selected” by 

* --* Mock, in Materials in Desijm Encrineerincf TuU/ ioa< 

^hrs7 preremaUonn'sSS'Cf "concSt fo^rmtSa ^L“'.i;’i2?act£lng” 

/iewed in K?aiT Seve^i^^ interest to industrial educators and should be ?e- 

.any point?r‘\.o^:”;^S‘i 

^ Materials ?n DesiS°lES2'n^ering artiefe^s"’ wil/offe^^ 

agree“'n"Saf *e"m5or"^ew Srl7 8— nl 

(1) /"Analysis of the problem 

(2) Formulation of alternate solution 
( i) Et valuation of the alternate 

(4) L =?cision 

When these are applied to the materials selection process, these steps become- 

(1) Analysis of the material requirements ^ 

(2) Selection of candidate materials 

(3) Evaluation of candidates 

Selection of the candidate material that best meets the requirements 
nriH-T-^H ' reference to why materials specialists select a certain pure or 

-> “"ould constantly bo brought to the Jrofron^ 

n project design to project manufacturing, employing readily available 

naterials is. in effect, pc«r practice. Such laboratory patterns leave little L no 

Cachei- uTbrini^'into'fo^^^ serlc\s of meaningful sessions between students and 

•ia.s eeloctlon tr, nofoS atov^b; St^’n considerations including mate- 

ndustrial student of tomorrow 

Time and space have not permitted us to exnlore all fa.'or« of t - 

.pened to a typical industrial educator of p.ohiem-solving avenues 

vho I^JunTr 

irowth. This IS possibiy the oniy way to help the person who has iimited reafoninc clpa 
.limes; liowover Ins mnteriai should not be presented as a closed loop circuit® Thf dSS?s 

Tter limSoss'"nrow* n^ °P="‘ edScate! howeXer, ?s S 

oster limitless growth and life-long learning. This is the most fertile cround for tomor- 
-ow s educator when he is working with his students. grouna tor tomor- 

A%. Melo is Professor of Industrial Education at San Jose State College, CoWi jrma. 

MATERIAL SCIENCE IN 
JUNIOR HISH SCHOOL PROGRAMS 

Boyd R. Whitt 

'i"'® “ hypothesis that the study of materials as an Inteeral 

.art of our h.dustr.n, .arts program is becoming more nccesLry as our soeie^ im^clmls 
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more technologically oriented. The NDEA Institute held at San Jose State College for sl> 
weeks during the summer of 1967 wa:; designed to provide an In-service education pro- 
gram of organized study in industrial materials. 

The program was organized into two phases which were conducted simultaneously, 
one part being an organized study of materials including the properties, selection anc 
modification of these materials. The second phase Included, the development of methods 
and procedures to integrate the materials aspect of industrial arts effectively into exist- 
ing programs. 

It is the second phase of the institute, that of integrating materials into a curriculum 
which is our topic for discussion this afternoon. In my presentation I will touch on three 
points; (1) reaction of fellow participants to the institute; (2) problems encountered ii 
Introducing materials as a part of the industrial arts curricuJ.um; and (3) projections foi 
future use of materials in industrial arts curriculum. 

Our NDEA Institute was perhaps somewhat different than others in that we had nc 
rigid requirements for papers, experiments and tests. This aspect met with mixed re- 
actions; however, freedom in research and experimentation basically enhanced the learn- 
ing situation. There was a pre-and post- test given with no evaluative concern other that 
to giv'"? an indication of general improvement. Ti 3 results were excellent. Having par- 
ticipated in the institute we have all asked oursel 21 s the question, as Mr. Melo said 
WhiVt new concepts and/oi problem-solving tools have been added to my expanding stort 
of km»wledge? How may these tools or concepts become ein integral part of my program?* 

' - esprit de corps and rapport of the group were high, and, with the direction of Dr 

Bohn, Mr. Melo and Dr. Stephenson, the majority of the participants would evaluate th< 
institute as completely successful. 



The second segment of our discussion involves the problems encountered in the inte- 
grating of materials into existing industrial arts programs. This aspect will vary fo? 
each participant depending upon the level of instruction and the previous amount A mate- 
rials involved in the classwork. 

Let me briefly describe our industrial art 
now is a new sixth-, seventh-, and eighth- grar 
course required for boys in the seventh and ei 
grade. We attempt to introduce roughly six a 
school is totally separate, and unfortunately vei 

Aldng with the normal problems of time, 
age level one of the most significant problems i. 
and principles Involved in materials science. Jt 
Learning, hat.' stated that “any ideacanberepre. 
form of children of school age,*' It is Brunc 
early to ideas, concepts, principles and issues, provided that these are simplified so tha 
a particular age level of student can understand them, and that a framework is constructe' 
so that particular facts and information may be related to something more basic. TheS’ 
ideas can be returned to at higher levels of complexity until a degree of understanding i; 
reached that will be self-sustafning. 

At? outline was developed at the institute to aid in eliminating thi.i problem. Basicall 
it is as follows: 



ogram. The junior high where 1 an 
Iding offering a general exploratory 
rade for one semester only in eacl 
iurlng tlie two semesters. The hlgl 
Jl(? interaction is involved, 
iiey and facilities, it seems that at thi: 
le simplification of the concepts, idea; 
lie Bruner in his book. The Process o 
ated honestly and usefully in the though 
thesis that children can be introducei 



Title (including grade level) 

I. Introduction to concept, idea or principle 

II. Objectives 

III. Materials and equipment needed 

IV. Utilization in the teaching-learning environment 

A. Teaching presentation 

B. Observations and conclusions 

1. Questions to be answered 

2, Areas for further study 

V. Definitions of new terms 

VI, Ref*;*’.*ences 

Most participants developed several of these presentations in various areas and fo 
various grade levels. These have proven to be of sig^iificant value in attempting to inte 
grate materials into the junior high industrial arts curriculum. 

As our general exploratory industrial arts program for the seventh and eighth grad 
grows and Is re-evaluated, there are several areas where 1 can see a need and opportunit 
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( 2 ) 

(3) 

(4) 

(5) 



Projecting iiow» I would like to see growth in 
swsreness of materials as a part of our 



or growth involving industrial materials. 

>ur program around the following: 

(1) Developing in the students a greater 
affluent society. 

coLmer students an understanding of the various materials he may en- 

ounter as he moves into his own working environment. ^ 

E>cposure of industrial arts to both boys and girls* 

*elr 

Information presented concerning materials should be directlv related to a 
student's activiues in order to help develop a frariexv^rk aicf m 

understanding of concepts, ideas and principles. ^ 

\Ar. Whitt teaches Industrial Arts at Harvard Junior High School, Harvard, Illinois. 
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^mOMATION ANn NUMERICAL CONTROL 



AUTOMATION AND NUMERICAL CONTROL 

Louis J. PardinI 

rii IH ‘foS! 

iE“ rs.“ 

Whfir niachme tools resulting from a process known as numerical control 

ransfelrrinl a" wliepSi SS“?^finishS*’^'' ® efficient method of 

rnwina luepnnt uito a finished product. The manufacturing information on the 

Sr/ o^dlS?fy'oaS,S,ed‘’bT*."'’ Si 

ow m circuits are actuated^ which tell the motor when to start. 

ir>ngl whara to stop. The same operations which are employed in conven- 

I >d«menm appe^risSWiS’'l?e 

m^erically controlled mUling machine. This dev^mimem reinforced 

' Sa5? c™lr?U?d mrcK'SSi?" =»°P=- “ have 

mor®a?S'®hCS^o'^;^ by industry and the labor force, prejudice and 

f^re> aahntacroJ^h^^ ovcrcome. In several plants, numerically controlled machine tools 
ere sabotaged by employees; not the destructive type of sabotage, but tampered wiS^to 
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mach/ner xhl employees were afraid that they ^vould be replaced b' 

r?. K 7^ I Ignored the fact rliat these machines could not think for themLlvef 

trol is readily^ -fcccMied^ ^mes from a lack of knowledge is eliminated, numerical con- 

nreSS\-„ jreitj -.-H: 

How does industry Justify numerical control? 

It^edCcit stt?age°"p“SvSi„l“[’mSL!’® 

U SduSs dme?” ‘"'Process materials and finished products. 

It enhances quality control. 

It reduces the expense for costly jigs and fixtures, 

''^turnrcr?a^tL°m?r\ Product, thereby creating greater demand, which, i: 

hav/ 7 ?S 7 iL °7 directly related to the advance of technology. W 

mericallv controlf^H^f tools to power tools to mass production, and ow, nu 

mS«ra?ilS;"brrr ?u?S^LfllL"ls°"eSr 

How does all of this affect industrial education? There is a definitr. f 

"ra7n of ^id!,s^ between the technical developments of industry and the prS 

fnoh a/rh^ P^^t few yea^s, new technical L^elopm 

factors for in^aQ^n^’ control systems and automation, have become m a jo 
factors foi increasing the design and production capabilities of modem industrv mhic; 

3 SrSr?r?s“cL"rrTS.‘"'’“^“'“'' ."CorpTardl^S fh^tn" 

pcopipca"gm„X%?uc'^r„.^i!lir„X^^^^ 

r.CiUum must bo up-dated to meet tbe needs of L expanding and evSi^more cimplex s” 
Drodm^e an*^)m*mi^ """""Pf" ""d work with, numerical control will certainl 

induittv^ fhen *°r numerical control is a new and essential part of moder 

SfStr^aTarL'cuJ^cX^^ incorporate the concepts of numerifaTL°ntmMn^ 

Let expensive equipment, out of reach for the average budgei 

«a ttiS rpmodeled to serve as a parm^M 

schodulino- nn^ machine control unit to the various schools. With prone 

in thatT^rs'ys” m'’S=A“rdT. Naw^MSi'S" ‘‘=‘ 

to avold'^L'^s'lilect V^mmftel.“"?°^^ the average person tende 

we do n« JS^rst^d 5^201 sac,S-e"!r *" thing 

ft 1 we feel secure m our comfortable ruts and. therefore resif 

fi? onr 'inAli’Sai ” a lethargy and accept the challenge of numerical contre 

Seeway?- adJauai S;?^^^^^ ** compared to I RomSTcSSot SSS 

treeways adequate for its time, but inadequate in today's technology. 

Or. Pardini is Assistant Professor at Arizona State University, Tempe, Arizona. 
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REPORT ON A UNIT IN AUTOMATION 

Dale D. Bringman 

Ai the conclusion of the institute held at Indiana State University last summer, par- 
icipancs and instructors agreed that the material studied was mandatory for updating 
ndubtrial arts programs. To test the feasibility of teaching high school students material 
'1 this nature, ! offered a nine-week session in automation during the first semester of 
he current school year. Previous student exposure or background in this area was nil. 
-he class was small by most standards, consisting of fifteen boys in grades nine through 
wtlve. The task of presenting a unit of this type was also made easier because of the 
chool s proximity to Indiana State University, which made equipment as well as hands-on 
me available. 1 he school day for these students consisted of five seventy-minute periods 
.*h no study halls, as each class met four times w- ly. Thus, the unit covered thirty- 

Class meetings, ^ 

The ability of the students was as varied as the grade level. Using IQ scores as a 
•ough indicator of general ability, a range of 50 was found with limits at 75 and 125 The 
nean and median IQ scores for the group were 97 and 96. respectively. 

The plan of procedure was simple and allowed for adjustments in time and change 
*f material a^ determined by student response. However, in general, the main objectives 
/ere to provide time and equipment for (1) experience in programming and operating a 
iiece of tape-controlled equipment, a vertical milling machine and (2) writing and testing 
•rograms to control a digital plotter. v & t> 

Using a traditional approach for material presentation, instruction on numerical con- 
rol concepts required approximately ten of the thirty-six class meetings taken by the 
'nit. Background was given on the state of the technology, its importance and the advan- 
ages and disadvantages of numerical control as a production tool. This was followed by 
ive demonstrations of tape preparation equipment and the tape-controlled mill. The inte- 
ration of the designer, draftsman and programmer was emphasised as the students chose 

machine tool paths. Several small programs were written a, id 
instructor. After two to three class meetings of programming practice 
nd testing, programs w-ere written, and tapes were prepared and tested by cutting these 
ool paths into small masonite blocks. The remainder of the ten class meetings was 
•pen in expanding the proficiency of the students as programmers and operators of the 
•quipment. During this five- to six- day period each student was able successfully to 
>rogram, test, de-bug and re-run from three to six accurate programs. 

Formal evaluation of this portion of the unit was postponed until the end to attempt to 
est true retention of programming concepts. 

The remainder of the time devoted to the unit was spent by the students in becomine 
-nowledgeable of computers, how to communicate with them, and, more explicitly, how to 
>rogram a computer to cause a digital plotter to serve as a drafting instrument in the 
>roduction of simple drawings. Again, a traditional approach was used in the presentation 
•f this material. Examples of products and uses of drafting machines were studied as 
»n intr uction. Also, some time was spent in giving some basic drawing concepts to a 
ew students who had not been exposed to drawing or drafting before the unit began A 
lemonstration followed which gave many of the students their first view of a computer 
md Its capabilities. It was shown both as a handler of arithmetical problems and as a 
landler of data and intermedi'^ry serving to allow man to direct a pen over paper. 

he technical information was of such a nature that presentation in easily digested 
•locks was possible. Once the student was able to think of two-dimensional space in 
arms of Cartesian coordinates, then only one simnle computer statement allowed the 
jeginner to draw straight lines, one at a time, to accomplish simple drawings. As =!oon 
IS this step was understood, more of the language was presented for mastery until enough 
•ower was given to the students to allow them to draw nearly any commonly used drawing. 

Laboratory time was utilized in writing programs for the production of from fou.- to 
drawings. As well as writing programs, students were able to punch cards 
helped in the realization that industrial uses of these drafting procedi;res force 
fiiective comniuni cation — a weakness of many industrial arts students. 

On this, my first effort with a unit of this type, a major aim was to determine if high 
•.chool students with a wide range of abilities would be able to master sufficient skill to 
ommunicate with the equipment being studied. For this reason the instrument used for 
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83.6. Section II scorL raSed from n ° Z 1. ® median of 10 and a mean of 

- ir™ -erL“ 

and Lf ,ha IS.;« ,hTmalt','’ 1 ‘ >'’“''J““''=^ °' ‘h® “"« »«* accomplished 

for Icarnmg^rwIE LilSrsfudems -™l~=lasm bccK sho«r 

Mr. Bringmon 1, IndusrrinI Arts Inslmctor or Irtlionn State Univetsitr, fett. Hoate, Indiana. 
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CpMPUTER graphics AND NUMER ICAL CONTROL 

SaTt'eth^aft: S^n-?D?Ka“;mng!‘‘*°''' "-Id da,, A. Mllta. 



COMPUTER APPLICATIONS IN 
THE SCHOOL CURRICULUM 






a.soSL'r2^'Je\ra™rjc a"%''„«‘rich1o%°a”^^ “P°" ^ - 

of draltftJg “i 4 a°anfreU?s?„%aS ‘*° ‘"'fnatrial arts 

tions. ho 5 car a c 1 SsT)e mucSr wUho?./ o computer does have important applica- 
drawing? What are somVcf the ad^Ln?nail"%^ computer in fact, draw a working 

arc questions this repoTfi^iU attempt “ computet draw a problem? Thee, 

theti!:cy4T\;iuL^^ia?”';r"h;Ssf.srroi^ 

Sfd “'“chhef S“e" nbll t?«ac“the "" ““ '‘'"‘“h*" " 

we do not include the comouter Marh- P^®ctices and processes of industry i; 

too different from the drafJfn^^lnn^ ® complicated language and no: 

think out each step carefully^ ai?d in ordeHy designer or draftsman tt 

draftsmen*" of ^omo^^ow^^^wr^rivf m -aht ISr*"® to oui 

many views wherein it can be renr^^K h through visualizing the object in tiu 

point, and everrorder ^hertaftS ha« computer has to start from a reference 

has previously located If rht Irnd^m ■ another point or line that the computet 

and form need t^Le reference^^^^^ ‘"^1 «h«P^ 

computer language will be easier The srndJm transfer intc 

B B wui ce easier. Oie student should become acquainted with the basic 
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steps in programming a computer. 

r,. t^-'af'her does not need to have a computer at hand in order to teach a unit in com- 

p^ut^ graphics nor to have the students aware of the graphic language of the computers. 

outside reading can introduce the student to the proficiency and attain- 
r? ^his time-saving machine. Class demonstrations can then show the process in 
which the machine computes each move in relation to other information it has stored. Ac- 
.u^ problems can be prograniined to influence the student's planning in thinking in the 
th ® language. A few exer^'ises such as these will help gear the student’s 

chou^s in dimensioning and will help him in programming when he gets inlo industry. 

^ ^ computer can and is doing a good share of the drawing today and 

8 irfluencing drawings that are still man-made. With more and more machines going 
fi system the designer and engineer have to plan and presem the 

P P with the programmed mcuhlne in mind. Numerical control machines operate- 
on commands similar to ihe commands of the computer graphic languaee. This atiain 
authenticates the urgency of being conscious of this new approach. 

Some problems drawn on plotters teamed with computers possibly will take as lone 
If not longer to program as a draftsman takes to draw the problem originally. However. 

doing the job much more accurately. Descriptive geometry 
problems can be programmed so that the computations and plotting arc made to the 

•''hat closer colarance than most SiaTsmen aJo 
capable of drawing. 'Hie drawing a computer makes can be stored for later use. which is 
major advantages. The program can be stored on tape and run through a 
plotter any time another drawing is needed. ^ 

method of drawing is a giant step aliead of the plotter method, 
especially from the standpoint ofspeed and storage capacity. This method has many more 
advantages too numerous and technical to mention here. 

and drafting students of today are to acquire an accurate picture 

and introduction of the drafting assignments of tomorrow, they should be introduced to the 
immense role that the computer and numerical control will play in their lives. 

Mr, Foy Is Industrial Arts Coordinotor at Snyder Public School, Snyder, Te>.as, 
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f *■ s. Coon.,; Sp.ok.t., Horlon J. Clou«, Richotd L. Fricke; Host. 



OCEANOGRAPHY 



Harlan Clouse 

important to note that the study of the ocean involves many fields. The ocean 
-and »ts resources have affected geography, history and economics. For the future develop- 
ment of these resources, geology, chemistry, biology and physics all have roles to play. 

Ursmic exciting to the people who live in i., and doubtless this 

colors our own appMisal of the second half of the twentieth century. Even so, it is diffi- 
ult, if not Impossible, to think of any past time in which the horizons of man’s world and 
his understanding of it have widened and deepened so rapidly. 

; In this half of our century, we find the earth’s crust being probed more deeply than 

®eas and oceans 

® upper atmosphere and closer interplanetary spaces 

have become, for the first time, accessible to man and his instruments. 

a^ut this undervi'ater realm that covers seven-tenths of the earth’s 
surface? How did n originate? What can it reveal to us about the beginning of life? How 
can we utilize its resources to feed the growing population of the earth? How can we mine 
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■' *= do„e ,o learn more 

Ancient man regarded the kingdom under the sea as a dark and terrifvinc realm Ir 
rrl pioneering oceanographic voyage in 1872 that man's super Ldt ions 

tms world began to be replaced by scientific knowledge. Even today, the greater part of 
the undersea ^world still remains shrouded in mystery, ^ 

urhirh history is written by the composition of the sediments and the order in 

^ record of the various periods of the earth’s history showing 

i->/=T- rvf- advance and retreat of the glaciers, the activity of volcanoes and th'^' 

heooes ■'•’-o-'d Is know,, it m/y be That some of 

ifr if aJf and seas that surround them will have to be revised Within 

Its hidden depths the sea holds not only material wealth, food and minerals but also the 

o^he^r iorfd^a^ w^eU?*^*"^ of the mystery and meaning of our earth and perhaps of 

is s task that will never finish. It is a study that v ill be r^- 
ing in our continued effort, for the resources of the sea are infinitely rich and the 
ocean s effect on our lives is far-reaching. In virtually everv f ield - commCm'caUons^ 
ess^ng*^an?*med^car^ generation and distribution, manufacturing, agriculture, food proc- 

in everv ~ propess is being made more rapidly than at any time, and 

in every one of these adventures the ocean plays a significant part. 

corrosions and problems totally 
rnarmL v^hfrli This may make possible submarine farms, submarine factories, sub- 

l2Sr to mimr ; ^ SUl3marine dwellings. This will make the earth three rimes 

larger to matci; its exploding population. 

lost salvaging much of man’s works that have been 

lost in the sea during man s long history of sea-going operations. 

A new generation of pioneers will emerge from the conquest of this last ceocraohic 

°f °PPonunlt‘Tfor tte 

S OTV anil"' °f 'He ocean environment, progressive tech- 

nology and man s pioneering instinct. 

demand for more food to feed the world’s expanding population may find a 

amounts *of mm increased supplies of protein products from tlie sea. Vast 

‘ mineral deposits are m and under the sea: oil from the Gulf of Mexico cold 

from the waters off Alaska, minerals from the Red Sea. diamonds from African waters 
Engineers and scientists are developing new and cheaper methods of extracting them.’ 
our I? °u^ world. It regulates the weather. It is the only source of all 

land. provides a home for plants and animals greater in volume than that of our 

are d?v1se??orTL®T-^ day provide a basic .source of fresh water. As cheaper methtxls 
ed for desalination of seawater, arid lands may support noany people Salt water 
conversion is relatively expensive at present. But it represents an importanVitep in mfn^s 
unending quest for greater control over his environment. mportanc step in man s 

which ^iS^v a breakthrough development in water desalination methods 

makes oossiMo because of greatly lowered cost. This new system 

heat to converJ Utilization of widely-available waste industrial 

brackish or alka.i waters into water of ultra-purity 

nenerat!n'^''1,wf energy can and will be harnessed, as in tidal power plants for 

the c^ndRinnr f 1 r f energies can also influence weather conditions and affect 

climates ar^ Creatures. While any present-day schemes of changing 

advanced Ar foresee the day when proposals along this line will be 

c d. At least this indicates areas in which some research will have to be done 

wastes ^ receiver for his sewage and industrial 

Led to be conrrnnTiu® radioactive materials. This hazardous situation will 

conLL^Hon through appr^opriate programs in the future. Even today reasonable 

Rhnrf needed if our supply offish and seafocxi is to be protected from 

snort -Sighted exploiters. 

‘'o.icerned with the role our nation plays in the exploration of cur 
of rhF, wnrlH leaders. We must 1. ad the world, and this includes the seven-tenths 

Lrive T™ .! IS covered by water. Our national security depends on the strength we 
fikvnkvnH knowledge and technology of our ocean world. The future of the world will 

Here ouT" development and exploration of the ocean’s food and mineral resLrccs. 
Here our exploration leadership will provide resources that can help reduce famine and 
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poverty among the peoples of the world. Our world’s oceans are as important as our 

outer space explorations, for It is here that man will live and find the material of which 
life is made. 

^ Wc must expand considerably our material and human resources and consider what 
IS necessary to promote this new frontier in order to attract competent and qualified per- 
sonnel for tlie task that lies ahead. At present the United States is far behind in her 
development of oceanography. One method of improving our national standing would be to 
interest more young people in this field. 

1 lie ocean is extre 'icly iinixjrtant to every person of our world, whether he lives 
a ong a cewst, in the hillt or on the plains, for life on this planet evolved from tlie ocean, 
and now the pressures of civilization will force man back to the ocean for survival. The 
greatest opportunity will be for tlie generations: of today who are lookinc for a new indus- 
trial frontier. ^ 

Mr. Clouse is Industriol Education Insiruclor in Pueblo, Colorado. 



NUCLEAR SCIENCE: A NEW 
TOOL FOR INDUSTRY 



Richard Lee Fricre 

The content for industrial arts has iradltionally been taken from numerous areas. 
Its very nature has emphasized breadth. Science, technology and industry are develop- 
ing a wealth of new content that can give added breadth to Industrial arts. 

Science wil' •' new concepts to the academic upper one- third. Industrial 

arts has an lity to leach these new concepts, in a less sophisticated ap- 

proacn^ as i .existing courses, 

^ ' investigate the field of nude 'cience and include some 

applications In the future Industrial urts course of study. The 
following points are called to your attention: 



(I) ^^ntlficatlon of the flel d_of nuclear science. Science has isolated more than one hun- 
dred basic elements; ninety-two are naturallyoccurrlng and the others have been developed 
by n^cceleratlon. An element is composed of a collection of atoms; and nuclear science 
is the study of the atom and its cousin the isotope. The atom is made of electrons, pro- 
tons and neutrons and has mass. The basic atom is stable, but by changing Its mass, it 
becomes unstable (uneasy or restless) and Is called an Isotope. 

An isotope emits radiation or gets rid of energy. Tills Is called radioactive decay. 
The decay rate of Isotopes can be measured, anc Jach isotope has a well-defined rate of 
decay. Kadionctlve decay of an Isotope is determined by how long it can omit radiation 
cin is defined as its half-life. One half-life is the time lapse necessary for the Isotope to 
lose one-iuUf of its total radiation energy, -nie half-life time ranges from a few seconds 
to thousands of years. 

Three common types of radiation decay occur. They are: (1) alpha rays, (2) beta 
rays and (3) gamma rays. Tiiese rays have different ptmsonalities and each one can be 
utilized to perform useful tasks . 

The alpha ray is a high-speed ray traveling only a short distance with very weak 
penetrating power. Skin or paper will shield the alpha ray. The main safety concern is 
to keep the alpha ray from entering the internal part of the body. 

The beta ray has better penetrating qualities than the alpha ray. However a one-inch 
piece of wood will shield it. The main safety concern is that it causes surface skin bums. 

The gamma ray possesses the strongest penetrating power, requiring thick walls of 
lead, water and concrete to shield it. 



(II) Applicati ons of nuclear science In modem Industry and Industry of the future. Nuclear 
energy is usually associated with thought and fears of destructive weapons of war. How- 
ever, nuclear energy. In the form of a "clean weapon", can be used to dig canals, loosen 
strata to find natural gas, build deep develop power for ships and electric 
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generating plants. 

perform taofc'ievel mOTlmrufg "aidin fri^HOT r^dl thlekiiesa gauging, 

renting, perform detection ot Interifce^ 7" 'f'' 

The 

cancer and perform many otlier applications. ^ ^ restricted blood circulation, treat 

classes^arc tntroduL^~ ^efr ~ s^St” nJ^^ Junior high school science 

typea or radlaaon and ®radlaOon“ fe^, and"“Bl5t„es?° xSe ^ 

arts program could correlate its program to fnlint^ rhr, T "f ^ ^ sciiool industrial 

sjome basic applications of nuSear a 

high science and correlated "ndulfrial Sfnf ^^dloisotopes to Industry. The Junior 
almost every boy In the school. The senior Introducing this content to 

continue with more technical nuclear science cont^t curriculum could 

and Industry, content and its application in technology 

Induifrlal “Juratory.*" ^"nT^y l?"lfiuaL?r'Trt «° *e units of the 

industrial arts but that It be used to helo the project be phased out of 

new industrial tools that surround him" ^ student relate to materials, principles and 

The STeS ^ 

requested on%°^^^ 'They are avallab°le'?rle®of^Ti^^^ 

dustrlal arts do^rlof teac"h *tWs?eVcontSt if the people responsible for In- 

school will teach It. Tlie challenge i« fnr some other department of the 

to include this new content. industrial arts to re vrite its course of study 



NUCLEAR SCIENCE REFERENCE MATERIAL 



Careers in Atomic Energy 
irect Conversion of Energy 
Food Preservation by Irradiation 
Radioisotopes in Industry 
Radioactive Wastes 
Nuclear Terms - A Brief Glossary 

Request from; 

US Atomic Energy Commission 
P.O. Box 62 

Oak Ridge, Tenn. 37830 
Mr. Fricko it a teacher In OHqwo, IHinofi. 



Power from Radioisotopes 
Power Reactors in Small lockages 
Popular Books on Nuclear Science 
Our Atomic World 
Atomic Fuel 
Atomic Power Safety 



Th-n.5.10 AIAA 
NDEA Institute Reports 

gUjUdCULUM FRO M CONTEMPORARY INDUSTRY 

D^iid L. HroS;‘jvS'',i:7s;,i^7o':i, wm,! s::**:’' 



A UNIT IN MANUFACTURING 
IN NINTH GRADE METALWORK 



by teaching a unit on mens pttSSTuon ISStehhS bJS'trtS ^ 
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It should be included in every industrial arts program in areas where application be- 
comes feasible. 

Great demands are being placed on us to create new programs that more clearly re- 
flect the educational needs for the present and future. Because of the technology explosion. 
It is almost a must that we inject a better method of teaching Industry. Thanks to an 
NDEA Institute, 1 had the privilege of participating in and le arning about mass production. 

During the past year, a manufacturi.ig unit was intrvXluced in the regular 9th-grade 
nietalworking class at Old Mission Junior High School* The class ranged in composition 
from high ability to low ability students, with the major portion of the class average. When 
the topic was first suggested in class, there was very little response. There was a small 
response because the students didn’t want to take the time away from their pvoje.;t work. 
Possibly many of the students had no idea or understanding of the manufacturing concept. 
After some discussion they decided it might be a good idea to try this approach in L 'arnine 
about industry. ® 

The product was a teacher-directed choice to give the program a better chance to 
succeed. With a little guidance tlie studentfi selected a two-piece fishing pole holde'r 
made from a combination of two metals. Offering a student- appeal product is another 
Important facet of success. The manufacturing unit lasted three weeks. 

During the manufacturing unit, a corporate structure was set up vdth a board of direc- 
tors elected by the class. The board of directors then selected the president, who chose 
a plant superintendent, who in turn chose the foremen. A corporate structure filled Ip this 
manner worked quite well with the mixed -ability class. 

Research and development. Job analysis, production flow, pla nt layout and material 
analysis were discussed in detail. The class was broken down Inco groups to design and 
build templates, jigs and fixtures for certain aspects of the production. Other activities 
covered were recordkeeping and advertising. The product was produced in line production 
and was completely packaged with directions for use included. 

Student reactions and enthusiasm to the production unit were much more favorable 
after the unit was over than when It was first mentioned, Students not familiar with suc- 
cess found success in doing one Job operation. Troublemakers worked well because they 
were disciplined by the demand of the Job and their fellow workers. Individual differences 
ranging from high to low ability were easily dealt with by placing good students m strategic 
places on the production line and in the administrative jobs. 

Local administrators a ad other area disciplines were imdted to observe the line in 
production along with a briefing on what was studied up to that point. Tliey fe^*- "■is • 
tremendous asset to the industrial arts program. Interest was also express 
with other area discipUnes. The success of updating industrial arts pro^ i Uc- 

pendent upon administredve cooperation and progressive teachers* 

In conclusion 1 wc/uld like to emphasize the importance of a unit in manufacturing to 
interpret Industry. N'JW approaches to industrial arts are being tested at iihls very minute 
by well-known educr;tors, but we can help ourselves In time of need and the need is now. 

Mr. Hrabik It InduitrlrJ Artt Teacher In Overland Pork, Kantat. 



Th-n.8 AIAA 
AlAA Dinner 

LECHER RE OUITM£NT AND_COU.EGE AND HiC^H SCHOOL CUJBS 

Chm., Rex Miller, W. A. Ma/fleld, William Kemp; Speaker, Or. Bernard Kaye; Host, John G. Lind. 



PROBLEMS IN RECRUITMENT 



Bemord B. Kaye 



In the past seven years, I have had the opportunity In varying degrees to have direct 
contact with, and the responaiblllcy for, three j^rsonnel departments in three school sys- 
tems. 



This experience has convlnc^ ci^e^iat no two personnel departments can or should 
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^^9}^ school system is different. Obviously there are differences 
h/«^' T^^^cher group affiliations are different. The role various administrators olav 

Boardof Education will play is different. State laws differ Sys- 
tems differ in their stages of development. Systems differ in their closeness to and’nffni 

dlffi^renc.s in th nmTjlr occupaUoL'°o?"h^^ 
fn rhli^ racial composition and attitudes. School svstenis 

nn-rra f ►!-. ility and willingness to support public education in general and soecific 

SVes “ttitudcncf tnnchnrs and the StSry ofthlfom" 

. of tl^ie differences in schor J systems, an ^ considerable time could 

dfese maior *ese, but for our purposes it would seem sufficient to recognize that 

these major differences do exist, and that these differences cai. affect the problems which 
" in odminisferlng the personnel dc nartment of the schoofsysS^^ 

In spite of these differences, I believe that die , c ire some elements and trends which 
effective personnel program in all school systems. These trends or 
^ describe may be handled in different ways in different school sys- 



The rnost important responsibility of the scb 
and retention of the most able personnel availa 
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’crsoi-.iel program is the recruiting 
This would include the professional 
lijw category, supporting the profes- 
-.T .ichool systems is to expand recruit- 
•;ei and we will undoubtedly continue to 
is especially true in the case of in- 
ve added staff to the personnel depart- 



staff, the non-professional staff, md the relativ- 
sional staff, called teacher aides. Thetrendin m. 
ing programs. We arc living in a teachers’ me 
have a teacher shortage for quite some time. 1 
dustrial arts teachers. We here in Minneapolis h. 
ment and have been able to expand our recruiting. 

recruiting program should be well organized, it should be designed so that the 
sch^l system will have a basically well-balanl staff in terms of age Sx locSfon o1 

• shouW^b^’'Ke'!S Many d cisfons will need to made; how much 

viSted- how manv if oacher training Institutions should be 

Jhev kT states sho^d be covered; how :ar recruiters should travel: how long 

^.ch f u Should the same individuals recruit in the same schools 

visits S^^dd ^ teacher training institution at any time? How many 

oriJfacad^mlc J?ar 7 schools where recruiting h is been succeLful in the course 

oi an academic year? Should recruitei's go out during the summer? 

effort t^r'^cS tie personnel administration is that or making a concentrated 

in this direction^ ^ have made a real effort 

are tra£ We hZl htff i schools in the Soi.tli where non-white teachers 

siuvM rh^ f minority group teachers recruiting for us. We hnve actively 

to u? agencies in recommending qualified minority group candidates 

n,cn« th„t „,11 hefp ^ ir„mrqunuJicrnSlf-^lm 

cruiters recruiting is that of granting more authority to the re- 

hmrd mhio • * ^®^°Smzed tiiat all appointments must be approved by the school 

ermt^rs .h? accepted procedure, u is my opinion, however, that profisiional 
-inriT-ni/ai f school system should be given die authority to employ pending only the 

While out in the field, recruiters should offer contracts onlv to those individuals whom 
they feel are superior candidates. The recruiter will need to set fhighfr sSard 

in View Of the fact that he will not have the beLfit of the tiiink- 
mav he emnlov home system. In addition, the candidates recruited in the field 

iifv ^ and should have the ability, and be willing to fit 

into any one of a number of vacancies that will occur 

wMch hiof^ af . placement official . nd the personal Interview uoon 

Which to base a decision. The candidate may be offered a cenrrart fnr 3^^ 

candldite^m°sh^ unassigned basis. The recruiter should not ex^ct the ^ 

candidate to sign a contract immediately. Most school systems now require the candidate 
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the contract witliln ten days in order to be valid, "riiis prevents the 
candidate s collecting a number of contracts and holding them for ex- 
tended periods of tiir.e prior to making a decision. 

are several new sources for making the needs of the school system known to 
i. ^ Association for School, College and University Staffing now 

Individual school systems may purchase ads in the annual 
to candidates. Similar services are provided by other organizations. 
1 urcnasing this type of ad seems to have some merit. 

been some experimentation with automated recruiting. Tlie NEA and the 
ASCUS oiganizatlon have done some work in this area. Information about the candidate 
IS fed into the computer. Contained in the file will be such things as the candidate’s area 
^ sex, age, special interests, location preferred, type of school sought 

and other pertinent information. School systems will list the vacancies they have, includ- 
ing die fringe benefits tiiey offer, specifics about the educational program, and other infor- 
;^ation which might be of interest to the candidate. The computer then attempts to mavcli 
the two and provide tne candidate with the names of the school systems which meet the 

teacher and provides the school systei, with the names of candidates 
who /It the qualifications they have set forth. 

Recruiters are now realizing how Important it is to have personal contact with the 
placement officials. In this day of the teacher market, educational salesmanship is needed 
jc^ with candidates and with placement officials. Placement officials have considerable 
influence over candidates. A favorable impression on placement officials, by the recruiter 
as he represents his school system, can do much to get candidates to give the school svs- 
tem favorable consideration. 

.11 ®P^^s of this emphasis on recruiting in the field, we recognize that most candidates 

Will be screened at home. However, recruiting is necessary in order to insure a con- 
^^^rience^^^^ well-qualified candidates with diversified backgrounds, training and 

Whenever possible, multiple interviews should be used v/her screening candidates 
helpful to involve subject, area or grade level specialists. Priheipais 
should also be Involved in the screening process. Some school systems utilize testing 
programs. Others require writing samples, in addition to the usual credentials. Many 
smaller systems actually visit experienced teachers who are applying for positions and 
observe their teaching. Whenever possible, the candidate should have the opportunity to 
H of the school where the vacancy exists. Whenever possible, the 

candidate should also be given an opportunity to see the school and actually see the class- 
room in which he might be teaching. 

r^e mechanics of applying, obtaining references and materials for, and screening of 
n be simplified and made as efficient as possible. Many school systems 

lose excellent candidates who are most anxious to teach because employment procedures 
are imnecessarily prolonr;ed. The candidates . cel compelled to accept other offers. 

Within the very recent past, we have streamlined our own hiring procedures. We 
have eliminated two busy desks from the processing of applications after the offer of 
employment has been made. This has cut from 5 to 15 days off the processing time. In 
e 1 C g.it of tlie hiring season, 5tol5 days is crucial. It was our feeling, as we revi ewed 
this process, tliat we were losing fine candidates because tliey just hadn’t heard definitelv 
and decided that they couldn’t wait any longer. 

In situations where it is necessary to employ teachers on an unassigned basis, the 
assi^ment should oe made as soon as possible. The Important consideration in all of 
this IS to match the needs of the position with die qualifications for candidates. The par- 
ticular qualities sought by the principal must be considered. The preferences of the new 
employee are considerations which cannot be overlooked. 

Careful record-keeping is an important aspect of an effective school personnel pro- 
1 ^ rnentioned earlier, the procedure ibr obtaining information must be organized 
efficiently. It is equally important to maintain these files and keep them up to date. The 
records should be kept so that they are readily available to authorized personnel. Few 
experiences are as frustrating, embarrassing and time-consuming as searching for a 
missing folder. ITie selection of competent and responsible clerical employees can do 
much to avoid this type of experience. Careful record-keeping is important in recording 
the various personnel transactions which take place. Vacancies, and the reasons for 
^em, should be recorded. Position descriptions should be available. Transfers need to 
be recorded carefully. Outgoing leave of absence needs to ^ part of the record. Once 
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positions start being filled, these need to be recorded properly As vou ran « h„t 
are talking about here is an efficient bookkeeping system. The bookkeeping system shoidd 
be designed to accommodate the needs of the system Personnel men rpcncmi'>« #■ a 
racorf-kaeptag ca» Help bulJcl confidence In a peSoi^nS 

vnu I'd like to share these figure^ with 

you. The average teacher turnover for the beginning of a school vearin rr,rT^ I. 

ranges between 10 and 17 %. We in Minneapolis are fortunate to have relatively cood^hold*^ 

almaaorS; but the' ar^gaLStrSf^SS aomawhat with Individual 

AdmLsffSfve^''«?o^H something in which most candidates are interested. 

?S^^vTa Sl'Ty‘^omp^i'hen^ve''S 

Ste^c"SLidIrfo^\n exchilve°y A^thfo^thrsSl s^ys^e mf^I wo"Sld®ad^^^^^^ 

order of stteneth^ screening committee should rank tZie candidates in 

like exceUent ^go^^afr graded in general classifications 

also se^e as a training program for the candidates fovolved. From my SSSic? co^ 

^ P“‘ Of S’SM 

trators^^rsSe^dsoS® Participate in the training of their adminis- 

/vana 4 ia<ifa> w rvlsors. Some have developed training programs which permit ellelble 
candl^tes to ^ released from their responsibilities to spend time vrtth eSencS 
ministrators. Others conduct a scrips of wnc wim expenencea ad- 

combination Of these So ^UaSs! 

date^an oprormmS h^h which give all interested and quaiified^candi- 

intendeSt aP a* f^o'^ever, there will be situations where the super- 
a Doairinn ^ delegates this responsibility may feel the need to fill 

What is besTfor lite toml\"crool“sy^s- 

Inff I would like to share with you some thoughts I have on the teach- 

pert fo ^ claim to an ex- 

close contact with ^rand^^rS of « n suggestions as a person who has had 

from mStn^ad tomS !°S?s »L“iS',ST' “ !»ys whe coma 

SeL^tova bfSSrti ilJt r’^ 7‘'t T*® P'“f” apart? why caif’t 

boya 

repai^g*Si? uSI^Llh^f ® ^ definite contribution to 

aaca ofVtm ^ 

aome'^^g ta *“ laarmng 
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I believe what we are talking about here is Nehru's principle - when people are hungry 

■" *®y without clothes, teach them to make clothes! 

What I am suggesting Is that when a home is in a state of disrepair, the boy living in this 
home should be motivated and taught how to make necessary repairs. 1 am not implying 
that the craftsman is to be replaced, but with the labor market what it is today, 1 believe 
It is essential to teach boys who come from homes where there is no money to employ a 
jouarneyrnan how to make the repairs to which I have referred. 

This can also be a source of income to boys in the inner city. Once neighbors realize 
that a boy has the talent, he will soon be asked to make repairs for them. The charge 
can be minimal, yet it can provide a source of income to the youngster. This will build 
a sense of pride and self-confidence. 

This proposal can be expanded, 1 believe, to all boys attending school. This past 
week-end 1 was involved m a project of cutting down doors after the laying of carpeting in 
our new home. My fourteen-year-old boy and 1 spent about four hours cutting down fifteen 
doors. We used a power saw, which I purchased for about eighteen dollars about six years 
ago, 1 can’t recall ever being taught how to use a power saw in my school experience, 

1 j today. 1 believe that a major portion of our pi-ogram of industrial arts 

should be related to the handy-man aspect of home economics. A key element in this pro- 
gram should be making suggestionp with regard to basic tools which are needed in every 
home. 1 recognize that the interest ability, manual dexterity and motivation of individuals 
vary, but I believe this is becoming more and more a do-it-yourself society. To me there 
is nothing more relaxing than going home and puttering with tools and doing something 
that is constructive around the house, it seems to me that industrial arts teachers could 
take the lead in initiating a home industrial arts program. This could be divided into the 
basic areas, including such fields as plastering, painting, plumbing, electronics, masonry 
and gardening. This would put some real life into the Industrial arts program. Let it be 
clear that 1 am not, under any circumstances, suggesting that we abandon the fine program 
we have in our schools today. But I am saying that, in my judgment, much more can be 
done to make our industrial arts program more meaningful. It should r ’ * o ev->^- 
day lives of Ixjys and give them skills they can use ''le r of their 

Dr. Kaye is Aiiistc p" .lotiatm ^>onnel, Minneapolis Public Schools, Minnesota. 
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1ndustriology->the science or study of industry 
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INDUSTRIOLOGY- 
THE SCIENCE OF INDUSTRY 



INDUSTRIOLOGY PHILOSOPHY 

George Brown 

The Indusiriology Project at Wisconsin State University is directed to the improve- 
ment of the course content found in industrial arts. Course content as taught is often far 

industry. Industry’s activities and processes have changed 
r pidly in recent years, but in contrast industrial aits content has been slow to respond 
Therefore, the gap has widened between industry and the school. respond. 

two parts. The first is the rapid expansion of technoloev and second 

Search proJeTSts"rom“^ 

In6truCTlon.*^^°°* and a genuine desire to up-grade our present industrial arts 

mighM°ue?f?rZ“evJ,mnr»j^^^ advances has left a deep mark on Industries. What 
for an example? To select one or two is like seleaing one or two grains of 
rV “"aider with me the impact of Sputnik. TV. computers or autoiStilr. Con- 

TOenty Selrra'^ ‘n ahavlngs to the pile that I left behind some ; 

rndav? ^ i should the hand tools of yesterday be contrasted with the power ^ 

p«^ to an “ h * 1 ° " heed drill as com- ; 

1 ^l^^^fric drill or why, would prefer to walk instead of ride to school? Many 

individual drawings instead of seeking another approach. The 

individual project is often supreme, and certainly it is a part of our program but there 

fndustria° arts?*^^^*^^^ supplements to this method. What then should be the content for i 

In the past the content base has been selected from the trades, materials activities 

an^flze of 'Ihe'^ro ? n°r"h available to be taught is directly related to the scope 

content base. If the base is limited, it ’S natural to assume the content 

and drawee closely associated with metals, woods 

drawing. It is, of course, possible to have combinations of the traditional bases Car- 
pentry is associated with a trade and a material, or architectural dra^g ^ 

and an activity. The size of the base for the first course Xr^ag !n 

basi? H w?add lower level, the content should be broad Ld 

Srhlio* -fk / “P various bases discussed here, we have a composite picture of a 
rhTn^ mearing to the student. It is believed the whole provides a better 

fnd ? ? any Single part, and the whole tends to resemble industry more closely. The 

Industriology Project makes use of industry as a base. nuru cioseiy. me 

we t^nld"dTvidt'“k'"-"f If possible to divide it in many ways. Traditionally, 

we muld divide It into woods, metal, etc. But as a result of the Industriology Proiett 

Phase 1 has been made in terms of an economic cycle. The cycle includes - ; 
extracting, manufacturing, distribution and servicing. The introductory course is made ^ 

th‘’e1o^rTiidf™‘;b‘' 'fT v«l’?us“ mam o™n^ 

the door in aiding the student to interpret industry. Phase 11 gives the student an ooDor- 

throDDorSintVm^ opportunity to apply industry and Phai^IV, ' 

the opportunity to enter industry. ; 

chanlld challenged and the importance of various elements has | 

Changed. If tools aje used as a measure, we find the shift to power operated. If materials ' 

Comnare measure, we find many new materials unheard of five or ten years ago. | 

p r a 20-year-old catalog from a mail order house with a current copy. What is the j 
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Compare the pr^ucts now available to the consumer with those available to 

wPh ,°k 1°, heppennwhen we look at Industrial arts offerings t<5ay 

With those taught 10 or 20 years ago? ^ 

science of industry, selected from a broad base, flexible to meet 
soc^ei°y°®‘^^ advances and meaningful to the student in a modern and complex industrial 



INDUSTRIOLOGY STRUCTURE 



Duane A. Jacknnan 

Brown has pointed out, Industriology may be defined as the science of industry. 
U is a broad study encompassing all industries. This brief definition, perhaps, is of no 
more help than many dictionary definitions, but it is apparent that th? content for Indus* 

reject Current industrial practice. We have been using a two~pronged 
approach to the study of industry. i' 

vwrv industrial-economic system reveals that the total industrial complex is com- 
posed of four general types of industry: raw materials or extracting, manufacturing or 

processing, distribution and service industries. It is not possible to take industrial con- 
cerns and place them under one of the types of industry and say that it is this and only 
tms type, but is true that these four types of industry comprise the industrial complex 
borne industrial establishments may be engaged in work in each of the four general types. 

concerned with the history, development and implications of indus- 
if institution in our technological society. An examination of industries re- 
if^® basically six activities typically found in most industries. The six 

Indu-i-iology Program are: product de- 
JinlT?® internal finance and office services; manufacturing or processing 

planning and control), quality control, plant services and plant en- 
gineenng, marketing, industrial relations; and purchasing. 

Industriology is planned so it is easy for teachers to use. It can be offered as a spe- 
mfi of the secondary school. The various parts, which we call Phases, 

^y be offered for vprious amounts of time. Indeed any industrial arts instructor could 
1 wi Industriology and present them as parts of his industrial arts classes. 

' ^ four-year study for one hour a day, five days a week. It may 

^ fiJf«ip.f if subject at almost any level in the secondary school. The total Indus- 

tr ology Program, of course, would begin when a child started attending school. In the 

* fchcwl the regular teacher would present the Industriology work. This program 

i will be developed during the next year. ® 

■ c-w — }\ beginning study at the secondary level is called the Development and 

1 ^ uaure of Indus^try . In this class a student will develop an interest in and an understand- 
Ing of industry. Both the development of industry and its implications for modern society 
, are included. The students will gain an understanding of the typical activities conducted 
in most industries as well as a general knowledge of the various types of industries today. 

• ^ course, as all industrial arts teachers would want, the students will acquire a degree 
I of skill in the use of industrial-type tools and machines. 

i Pha ^ JL I . Bgsic Actwit ies_and Processes of Industry is the second part of the Indus- 
.trioiogy Curriculum. This is where the content of the field is expanded. The student is 
i expeaed to get a better understanding of the six activities of industry which were de- 
I scribed above and their importance. He will have an opportunity to gain additional skills 
in and develop an understanding of many industrial processes. The student will increase 
j his ability to cope with and solve problems of an industrial nature. 

[ • j fbe industrial processes w'..,ch could be presented. It is hoped that 

I industrial arts programs oriented around woods and drawing will present some processes 
- from other industries to give students a better understanding of the scope of industry 
. Bb a _ se 111. Modern Industries. This phase is more like what is, and has been done 
pin industrial arts programs. It differs in that an in-depth study of an industry, let's sav 
^ industry, would be made. The study would go from the raw materials through 

i manufacturing or processing, to distribution and service. Larger schools would be able 

I to provide a greater variety of industries, from which the students’ selections could be 
p macie. 

§ ypcational and Occup a tional Guidance. We are still researching and 
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developing this part of the program. We expect students engaged in this phase of the pro- 
gram to study how to get and keep the desired job. They will know the preparation needed 
to enter an occupation and how to get promotions. Of course, they will develop a better 
understanding of industry and get some experience with industrial work. 

Industriology, then, is intended to be a broad, comprehensive study cc industry to in- 
clude the four tireo of industries, the six activities of industry, as .veil as the history, 
development and implications of industry as an institution in our industrial society. 



INDUSTRIOLOGY ACTIVITIES 



Jack Kirby 



The Industriology Concept has been in the development stages for the past 2-3 years. 
Initially the groundwork was laid through small discussions among staff members. A 
Prospective Teacher Fellowship Program during the 1966-67 school year provided an 
opportunity to enlarge on the idea and further develop the concept. In this prograni, stu- 
dents and staff visited a wide variety of industries to analyze and evaluate each industry 
for content for the Industriology Concept. These visits were day-long sessions involving 
observation, discussion and picture-taking. Following the visits, ^e materials were 
analyzed to establish the basic content for the concept. An Experienced Tfeacher Feliowslyn 
Program currently operating has continued the development of Industriology. More visits 
to industries were taken as well as specific instructional materials being developed. 

The heart of the Experienced Teacher Program, however, has been the internship 
Phase. This has involved twelve cooperating schools in the Platteville area. These schools 
have provided industrial arts laboratory facilities in order to “try-out and experiment 
with some of the activities for the Industriology Concept. Observations through visits anu 
written reports have provided information concerning outcomes, problems, good features 

and other pertinent data. , , „ 

I would like to illustrate and comment very briefly on some of the different activities 

that have been tried in the schools in an attempt to broaden and expand the study of indus- 
try Lab activities are what we have been most concerned with, although visual materials 
such as slides and films, oral and written reports, field trips and reference reading, as 
well as typical industrial arts lab activities, have been a part of the program. 

Mass production activities have played a large part in the lab activity aspect of this 
program. Mass production lends itself well to providing an overall understanding of in- 
dustry, particularly the six activities as mentioned by Dr. Jackman. We have found that 
a mass production situation can be set up in any type of shop or facility. The mass pro- 
duction of plastic model cars was one activity used in this way. Although strictly an 
assembly situation, it did provide the students with the opportunity to study many facets 
of industry. Through such an activity, time and motion study, as well as other production 
considerations, can be studied. The students can see where certain jobs can be elimi- 
nated or combined. Jigs and fixtures also become important and can be integrated witn 
other classes. Through mass prexiuct ion, a broad comprehensive study of industry is err- 

phasused^tin displays have been important and valuable activities for tne students to 

help illustrate the different types of industry, as well as other important areas of study. 

Paper-making has been an exciting and valuable experience for the students. Some 
have started with wood chips and chemically produced pulp while others started with 
dissolved tissue or Kleenex. The activity resembled home economics at times with flat 
irons, rolling pins and egg beaters as part of the apparatus. Other equipment ma^e 
quite simple, or we may even use metal working equipment to squeeze out water. he 

end result, however, is paper. . . , . . 

A different approach to drafting involved students’ developing basic drafting skills 

while studying industry through the drawing of organization charts. 

The casting aspect of industry I as been experienced through a variety of forms. Un 
group developed molds and cast root beer mugs. Another cast metal hammer heads. 
Research and development has been an activity in many of the schools. One school is 
experimenting with a furnace to make glass in order to study the glass industry better. 

Concrete has been an area of study associated with the building industry. Casting of 
concrete products as well as researching of various cement mixes has been done, ine 
carpentry aspect of the building industry has also been studied through construction of 



The architectural aspects have also been included as well as 



models of various s'zes. 
has dry wall construction. 

stanSne^of TnduU^rv^?" apartofthelndustHology program with the belief that an under- 
^ ^ IS necessary for all. The service industries have been studied with 
small engine . -pairs and maintenance as one type of activity. stuoiea witn 

hjiQi J of some of the activities that have been conducted on a trv-out 

L f dustriology Project. Most of them have been associated with the first 

SrLucip!ted''°®"onrI^^^^ structure of industry. Refinements and changes 

course is to stiidv STw mafJ believe has possibilities for this introductory 

materials industries using wood as a material, make paper print 

llr?L Z I graphics industries as well as SJporate 

it if necesfc ° the product, distribute it and service 

try a^r the intr^J^iucforyTeveL ^ comprehensive study of indus- 

Annr.n?rhooo°^' activities Of this program, numerous materials have been developed 
Among these are a study guide, a teaching plan, a bibliography, a list of instructional aids 

done with Industriology in the future? Work will continue on the develoD- 

wm be Continued up-dating of presenfmateria^^ 

j made * '1 materials, slide series and video tapes will be put into final form 

Smd^ ne.Tr\ Additional teaching materials wil be developed 

Funds permit mg, short institutes will be held to orient teachers to Industriolosv ?nn 
siderable evaluation will be conducted in order to develop the con^^^^^ 
concern at the present time is the use of video tape to bring \ndusTry fmo thrsc 



INSTRUCTIONAL MEDIA SUPPORT 



John O'Neill 

S f-ve Project at this point In time include^ 

- i.ve primary activities, and, oi course, many secondary ones. The five primarv activiri^s 

■ eJaluatlS, m'.n'’' 2 >< 2 co>°r sUdas tor instructionTnd Lr prS 

evaluation, (2) 16mm motion picture evaluation; (3) aid to cooperating schools reaardinff 
' Instructila! 

■ like to elaborate briefly on the first four of these points and conclude bv 

; greater detail on our anticipated use of television and video tape. ^ 

The greatest amount of time and effort thus far has been expended in the oroductinn 

Ts (Cr° ‘"^“P«°>Pgy Project round it neceL«^??‘°e? 

^ ^ ^'^^‘vity. Since previously no local production facility existed on our 

vfeTd by ZroxZatflf havebeendeyeloped^thls past year andStrb^e^ 

afid is av^ailable f(5 i?in senes on raw materials has been completed 

of i The series ‘The Industrial-Economic Cycle” and “Activities 

will be^evised course titled Development and Structure of Industry, 

seriated and iq Summer, A senes on service industries has been story-boarded, 

Tx 2 colo Slides ^ h "" Present plans also call for the deve^ment of 

VOM ^Vto ^ ^ teaching of manufacturing and distribution industries 

s-hnnlQ ^ r ®®?"’.*"any slides have also been made this year in the cooperating 

sion?o heS^JvXa™ Ub fctlwite pp”'"® 

motioi? project involved in the evaluation of 16mm 
Sequatf and experience that catalog descriptions of films are usually 

^ reason we are in the process of evaluating six to eleven films ner 

wlShlM p"la?f "For“tC,“a‘^f »P‘ that accompanies all Industriol^gy 

a aalvlty we are using an evaluation form and procedure vSv 

similar to those used by the Educational Film Library of America. ^ 

An attempt has also been made this year to up-grade cooperating industrial arts 
programs from an audio-visual utilization standpoint. Questionnaires were “rculaS 
to provide us with Information on which to base recommendations to co-op school adminls- 
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«r„cTro„rr.esr^.u“;iv^^^^ 

amounts o( these materials available. andLch piece has a dUferent 

are attempting to organize these materials as to their usefulness in teaching the^lnduR 

mologj, Concept a, various grade levels. An area f„ the Tdustrlo^^ 

man materials, and they will be available for examination Md short 

^^r uXersity? ^ »>' ‘mrnedll^ wmnfty 3 

fr^r . 'he tremendous potential that video taoe has 

for teaching m the area of Industrial arts. Planning for equipment is actuaily past sln?e 

mnhnp° i-^*i'' purchased, and is waiting for delivery of, a complete broadcLt-qualltv 

consisting of two television cameras, control and swltchine unit 
an video tape recorders. The package has been designed to fit into a conventional sta- 
ticm wagon for transportation. The mobile unit can be operated by as few as three oeonle” 

P-erre,u.rsme'’ms .re iL “ ‘''/l!o=wT.^: 

procrs'se73;^rus‘;;:3%rsn!^^^ 

o^c.mli'k'T^Cf ■"‘■PPlrlologyT.n^M.Kr evl'” 

rnr« ^ campus, (3) making video tapes at the university for playback in elemen- 

secondary schools; (4) making video tapes at Industrial sires for immediate play- 
back In secondary schools or at the university. immeaiaie piay- 

Hnho^f developed these plans ten months ago and had anticipated that bv this 

time, five or elx production, would be ready for uee. Unfortunate^. Sver adSn^ 
trative delays In purchasing at the state level, coupled with the manufac3J^?? In^hnJtv m 

visual^r^terSs*^ deveiopg development of audio- 

teachiroUhe mo” ““ «-<■» ‘l-e 

^n7"4*rP^o«tHr' P~i~. sn.fl « Wl„on.ln St«. 
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te chnology for contemporary AA^ 



INDUSTRIAL ARTS-A STUDY Ot 



INDUSTRY AND TECHNOLOGY FOR 
CONTEMPORARY MAN 



uonaid Morey 



a. topic Of this session will lead us Into a number of Interesting an] nmeworthv 

dlscus^ons of what has been called contemporary Industrlalarts. 1 wouM like to oresent 



ErIc”® 



■P.20 



D ^ Starting point 1 am referring to industrial arts as it is defined by Wilber and 

Rendered in the revised edition of Industrial Arts in General Education: 

... those phases of general education which deal with industry - its organiza- 
tion, materials, occupations, processes and products -and with the problems 
resulting from the industrial and technological nature of society.” 

u" exploited by ipuch of the profession although such an 

area of study has broad and valuable contributions to make to the present society in terms 
of what content is to be taught. However, this is not enough. Industrial arts can assume 
a nev; posture and a radically new educational dimension if in addition to the content as 
defined above, it will devote its fullest potential in the direction of the development of 
people. Every area of the school has this same obligation. Yet, few have deliberately 
and soul-searchingly attempted to design educational experiences that would place this 
second dimension of education (the development of the human component) in its order of 
primary concern, ^ 

been On “containerization education”, which has as its fundamental 
function the memorization of certain selected minutiae out of an endless cosmos of infor- 
mation and the execution of selected educational minuets that have failed to come near 
meeting the human requirements for living in the contemporary age. 

Specifically, have we been concerned with “learning how^o learn”; the “processes 
of decision-making ; the processing of information”; the "art of exploring change”; 
Che development of a sense of power” in each individual; the development of a "positive 
self-concept ; assisting the student in accomplishing his "developmental tasks”; and de- 
veloping the an of self-renewal”; in essence the development of the human qualities 
that will enable him to function truly as a human in keeping with the needs of society. A 
n^ industrial arts can evolve from such a commitment, and in doing so, it (industrial 
arts) will do a much better job on the content of a study of industry. 

HI- 1 have not come here to make a complete lecture on the topic, 1 would 

like to leave you with the following suggestions for the development of "new industrial 
arts as an area of study for all the schools* clientele. 

the content and context of the previously cited definition into the matrix 
of industry that exists in 1968 and the years ahead. 

I (2) Industrial arts must concern itself with the sociological, psychological and bio- 
logical processes associated with the “developmental tasks” of youth and endeavor to 
assist in such development in a meaningful way. 

L Industrial arts must concern itself with a range of programs and activities that 

reach all levels of students with their varying forms and levels of giftedness or ability. 

(4) Industrial arts must concern itself in its structure of learning experiences with 
the nature of the individual in the iimer city, in Appalachia and in rural America, as well 
as in Bethesda, Maryland, or Shaker Heights in Cleveland. 

(5) It must take its cues and establish its design of educational experiences from the 

*1® curriculum studies of the day, such as the recommendations that 
came out of Project Instruction sponsored by the NEA. 

Indimtrial aits must concern itself with the needs of man in the contemporary 

citizenship, mobility, continuous self development, social, 
politiwl and m^nological adjustment, the needs for identity and the need to be iirformed. 

hirtn ahead can make an increasingly important contribu- 

future if it is willing to assist the total educational program in its dire need 
communication and functional ’ knowledge gap that continued to get wider and 
wider between the technologists and the vast citizenry of the nation and world. There 
alre^y exists grave concern for a future governed by a “technocratic elite.” 

<11 i' ^ would want to remind you that the children in our junior high schools today 

2000. It is predicted that only two to five 
population v/i.U be needed to produce our goods. Great cities of the nation 
twill be joined into one continuous mass of urban living. Technologists will be replacing 
ithe social engineers in the attack on social problems. New and radically different modes 
,^f trans^rtation, foods, clothing, housing and entertainment will be commonplace. The 
jhuman life span will be significantly increased, and the use of drugs for the control of 
|behaWor will ^ more widespread. It will be an age of new materials, new processes, 
|new ^ucational technology and, above all, a vastly different kind of daily existence, 

I . This is what a new industrial arts” or any form of education that may be around at 
Ithat lime has to look forward to in the years ahead. Whether a “new and useful industrial 
j,arts can become a reality will depend upon the wisdom of the present leadership; a 
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continuing dedication to self -development by teachers, super/isors, administrators and 
teacher educators; and a willingness to pursue bold and kdically different eS.caU^ 
involvements with industry, technology and man. umeruni eaucationai 

Dr. Maley is Hoad of Industrial Education at the University of Maryland, College Park. 



A UNIT FOR ANTHROPOLOGICAL STUDY 

OF TECHNOLOGY 



W. Harley Smith 

in leaders and thinkers of our profession have spoken very decidedly 

in favor of drawing our content from industry and technology. The support presented for 
virtually indisputable in that it is concentrated in two well founded points 
2t!on believes that industrial arts is a part of general edu- 

Sur societv tL!. contribute towards transmitting and interpreting the culture of 

second point; industry and technology are dominant dements of our 

» characteristic tvhlcS 

acterf«H;^ technology. -(I) Technology isperhaps the most basic of hur^^n cha^! 

mo?e^ so h® ^ a human creative imagination and human skill, and 

f “ Significant impact upon human society and its development. ^ 

hiSdv*H^>n^nrt?n?^' reasonably conclude that the advancement of civilization has been; 
highly dependent upon man s technological achievements. It is partly because of this con- 
clusion that we have taken the stand that an anthropological or historical study of tech- 
nology should be part of the general education curriculum. ^ 

H^pily, we do not feel alone in this position, as many creditable people have ex- 
pressed the same belief. It is beyond the scope of this presentation to includL tL multitude 
of quotations available, bijt a partial list of advocates would include such historians and' 

Washburn, Roger Burlingame. MelviUe 

Mumford Jones and Melvin Kranzberg. It is the consensus of these people that to ignore 

industrial society as it relates to the past technol«^icaI 
'n falling to provide for the individval’s uSer- 

r ^ t ii^strial-technological world and how it became what it Is today. I be- 
area ^ education is failing to provide for the individual's understanding in this 

nnirvil the proponents of the anthropological study of tech- 

and is scarccIy given more than a passing mention in history, socia; 

literature classes. The interest in the past has been focused almost exclu-? 
statesmen, generals, rulers and kings. Not only is there a void hert' 
which fill^, it is a void which perhaps industrial arts is best suited td 

teihnnwf^if^H ® laboratory provides students with an opportunity to deal wit! 

to tlTrh^tSioff H ^ a first-hand basis, experiencing many problems relatec 

using tools, materials, intelligence and human skills - 
the elements that are essential to technolngical development, 

«,hioh morning to present to you a successfully proven method b^ 

which students may, in an industrial arts setting, have a good opportunity to learn hov 

S^^Hvinff changing raw materials into devices which have made his wa^ 

miiht S. oondnorSd However, before 1 begin to describe how such a stud; 

noWu f uf point out to you where the anthropological study of tech^ 

and wh,; I.'^hafSeerso Program that la being presented her. 

technology has been placed at the beginning of this pro 
uS2-«r«n? grade. We feel this is appropriate because it enables the student t* 

our Western civilization developed into a highly Industrializes 
ovilization - a seemingly good understanding to grasp before studying modem America- 
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ndustry. The approach to instruction utilized in this phase of the program was also 
elected with consideration to logic. The approach is the unit method, one which is not 
•tranp to pventh graders, as it is widely used in elementary school studies. Learning 
heorists tell us that the unit method is extremely effective at this grade level. Let us 
fTechnol^y method of teaching has been utilized in an anthropological study 

The developmpt of technology may be studied under three broad and comprehensive 
nit topics, eph dealing with historically and socially significant areas of technology, 
hese unit topics, are: 

(1) The development of tools and machines and their contribution to the growth of 

civilization. ^ 

( 2 ) The development of transporiation and communication and their contribution to 
the growth of civilization. 

( 3 ) The development of power and energy and their contribution to the growth of 
civilization. 

Because this is a highly student-centered program, students become actively involved 
s quickly ao possible. However, the teacher initiates the study by orienting the class to 
le activities in whip they will become involved. He also stimulates interest by showing 
^ennoxOgy- related filnns, by exhibiting some results of previous student activities or by 
Bmg other motivational techniques. The students first become involved in discussing 
nd campaigning which culminate in a democratic class selection of one of the three sue- 
ested unit topics. Under the chosen unit topic, each student will select a sub-topic or 
3Chnological development for his individual attention. However, in order for the student 
3 make a selection of a sub-topic according to his individual interests and desires, he 
eeds first to know what sub-topic possibilities there are. 

The student recognizes a need for using the resource materials available to him for 
reliminary research. His task is to compile a list of appropriate sub-topics which he 
'ould consider pursuing. He may make use of home, school and community libraries, 
a compiling his list he may utilize books, pamphlets, bulletin board exhibits, charts or 
yen his previous experiences with trips, movies and television. Upon returning to the 
lass, the student would draw from his own list to contribute to compiling a class list, 
ith the teacher s help the class may eliminate some of the proposed sub-topics out of 
ec^nition that certain ones do not contribute tothe unit topic as we d as others. Seventh- 
rade sub-topic lists have reached enormous length for all three of the recommended unit 
Dpics. However, for the sake of example, let us consider the area of tools and machines 
3 see what some of the possible sub-topics might be. A few that have been selected by 
tudents include: the lathe, hand drills, water raising devices, cotton gin, reaper, spin- 

ing wheel, catapult, power loom, drop hammer, fluid pumps, drilling rig, tread mill and 
rinting press. 

Once sel^tions have been made, the students focus their attention on their individual 
^ub-topics. This stage of the study witnesses the student very eager to construct some- 
ping that depicts the sub-topic he has chosen. He may desire to construct a replica, a 
|emon8tration model, or a developmental sequence of models. He soon discovers that in 
develop plans and drawings by which he may construct his project, there is a 
Fu become more informed about the operational and constructional aspects of his 
Jub-topic. Home, school and community libraries become valuable sources, as do muse- 
Ims, historical societies, government agencies and industrial concerns. Letters, phone 
plls and visits provide the information needed to complete the project. 

As the research and construction activities proceed, student-centered seminars be- 
come a valuable tool in the class unit study. Periodic seminar meetings, under the dlrec- 
on of a student chairman, provide excellent opportunities for students to exchange ideas, 

■o seek help with research and construction problems, to assist one another and to learn 
bout each of the other class members’ sub-topics. This last value of the seminar is 
ealized through oral presentations by each student over the period of the unit study. 
)ne purpose of the report is to convey to the class what the student has learned about the 
, istory and development of hir sub-topic, including its contribution to the people of its 
^.me period and possibly to modern civilization. Also of significance is the conveyance 
f the technical and scientific factors which are related to the sub-topic. The student also 
iforms the class of the research procedures he has used, the informational sources he 
as used, the problems he has solved, and the tools and materials he has selected in the* 
onstruction of his project. 

The seminar, along with the other major elements of the anthropological unit study — 
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laboratory experience and the pursuit of information - provide. ..c studeni 
participate actively in a wide variety of educational actives 
These activities Include researching, inquiring, analyzing, planning, organizing creatine 

of reporting. As the provision for a wide varieu 

^ activiti^es would suggest, the program that my colleagues and 1 are oresent^ 
one which has been formulated with a great deal of consideration given to tht 
development of individual abilities as well as to worthwhile content. ^ 

FOOTNOTE 

'■ "bSS'no.6?‘’iS 4!'“°' ^‘"’enslons tor Exploration". Melvin Kranzberg. AlA/> 



Mr. Smith is Industrial Arts Teacher at Rollingcrest Junior High School, West Hyattsville, Maryland. 



THE CONTEMPORARY UNIT 
IN INDUSTRIAL ARTS 



uurm V. wQifi^us 



units°"^ln^ rMa Maryland Plan is contemporary 

oresent tlch^nlr^nP7^H^l,^ studies the newer innovations which comprise oui 

present technology and how these innovations may affect industry The unit method is rh. 

“t“ ch« aS‘‘^h? a.nT'""””"r uni.'nTethiS'la an “enLl,' 

wnicn the teacher and the students work together in developing a unit around a certaii 
plLti'c'il^jrction^lfr^^ p.159). Some of the contemporary units might includ. 

^der mewllul^yrMc conetructlon, electrical discharge machining 

ment'‘iJWndMduil lTlls“« “ss'e^''®'’®''^^^ ot contemporary technology, develop 
dlscussing the Study of contemporary units, it is necessary to know first wha 

It la ne^sJrTtl^^^^^^^ SlLtrih"! “ 

exDlain^nrilH^', useful concept yet developed i 

iniportant hypotheses regarding the self. 

learn aeems intrinsic in the individual . This is apparent when ob 
se^i^ the eagerness and exploratory behavior of the students. For some reaso 

to^S?u8®when he*Lav^*^‘wfh^r tendency. John Holt brings this issu 

Of rh^ says. What yre need to do, and all we need to do, is bring as mud 

and LidaJit snd classroom; give children as much hel; 

( 5 "tl 89 f ^ them to clothe rest/ 

comfortable. Children learn more than facts an) 

tag^tose’^U. h® arta cUs.es may coatlnue^^resIM do! 

ing tnose skills even if he has mastered them. 

thicT ii,^.” acce pted it h elps him grow and chan ge. Wlien an individual i/ 

be stdppei Situation, trustration may become too great and growth ma; 

ind i vidual change the self. Freedom mus’ 
to vdrf^s e^SSSSi."^” explore various viewpoints and relate personal meaning: 

g?at^~ Bdr^elf^ strive for consistency . Integrating ideas helps the individual to inte 

£6) Clmnge in an individuaPs behavior will occur only with changes of the self 
Teaching takes place only when change occurs in tfee individv aT.13, pp724-33) 
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3houW^1he'^Ss°r^S”invi^^ individual should not be destroyed. Neither 

s limited onlv bv ideas or experiment with the unknown be stifled. It 

"han^iln" Tn\ttarisl^"ad"e* irrLX^^^nr" 

>n the Individual Norhert j a Piece where emphasis is being placed 

d"e1pi?t:e‘^\‘?SiSVrrm™^^ 

Jie role of^ a^^acher is^also^^i^^ students can learn is incomplete until 

'atiSns Di^lic liSarlSi '^^i«en materials, intproved communi- 

ieier u^e of rommunir', technical reports, information from industry and 

han teller WilH^m T teacher's role becomes one of director rLer 

nan teller. William B. Ragan s statement accentuates this point* "The teacher's rr. 1 #. 

lecotnes less that of giving information and more that of cc^rdinati^raiT 7^ 

IsSSfi skUl‘S» meX "T““- «quir“a a“reafdei?„"ore|ro! 

The teachS^^ Wessons and giving out information." (6, p.484) 

he we^ of Vh?lrr,S^ students can, in their way to 

fmderecaudlng *at wiU 

IlihieJir possible to discuss clearly how the contemporary unit is 

|:£SSSa"S»3S”^^ 

I Wh^ the student begins making his study, he soon discovers Che manv source, o# 
^formation th« are available. He gains Imowledge by r^S telMc3?®om Se 

^tss‘ssii"hi7pS^- »gi 

Although written and oral reports are completed by the student, the greatest part of the 

h?y7crLVs7?rs"hSS 7 n °f ‘=°Uec7SS17«nst?ucm 

irompSrSie difcove^^ scientific principles 

liuiry resea *ch technl^eei nnH v topic. Sources of information, methods of in- 

f/tu2it7orducmrs“r7tat^^^^ *-“*h 

^ contemporary unit providers a method whereby students are eneaeed in three 

, )road educational ventures: research, planning and constructlom ® ® 

|sirii7:S=!SSiSK^ 

Itence and talent to be expressed in many different ways. opportunity tor intelli- 

ksiw^ fM as a nation. There are 

!tc R.^en.SVfv lathes, numerical control machines, plasma arc. 

q y po are the invisible tools of ddnking. Inquiring, investigating;. 
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Mr. Waitkus is an Indusfrial Arts Instructor in Cleveland Heights, Ohio. 



F-T4.1.4 AIA-A 
Fomm of Innovations 

J jiE CENTR AL M ICHIGAN UNIVERSITY PARTNERSHIP PROJECT 

HoMowav.'^H^^f* 0 °^’*!''/ Pra'^kson; Speakers, Ernest L. Minelli, Thomos M. 

liollowoy; Hos^ Robert L. Baumgartner. 



Benton, Wil liam 



THE CENTRAL MICHIGAN UNIVERSITY 

PARTNERSHIP PROGRAM j 

Thomas M. B?ntol 

leaves little ^doubt^Aat scene within this country toda' 

admission to programs of higL?educatfon^ programs, or gai‘ 

cational dead-en2. ® education. They have been led into vocational and ed^ 

rKSifl'£'Sj“25“SF£!SH^^^ 

of thr?e^bluion! V<SeS*'lnd cor^ripSon 

Unfortunately, the situation promises to grow even worse The mwinH o ►,#- 
discoveries and tectaological advances taklnl^lacr^tZ Ms 
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ional world in a state of constant change and growing complexity. Specific skills nnH 

•^er^'e^^nh^JT jobs replace ofd. At"^th??amfdSei tSe new!?- 

-reated jobs demand less and less “manual'’ and more and more “mental” facility. To 
e employable, the citizen of tomorrow must not only be capable of adapting to a variety 

llfflcS onel effectively to increlsSgf? 

Without doubt, the breach between vocational competency on the one hand and formal 
preparaaon on the other is widening. For the most part, our present educa- 
mcel attuned to the demands of the times, and the learning experi- 

n vi-? system have little meaning for youngsters who must compete 

a? and technology. If we are to end this tra^c waste of human poten! 

inn wf> rrMior u economic and po.Mtlcal stresses which threaten our destruc- 

Dnear ^‘^“^stional changes and we must make them now. It would 

‘Ppear that the most urgent of the changes needed are as follows: 

W ^tven g re ater assistance i n building realistic vocational gna la, 

ional crnnia ^ J^UHg people are drifting through their educational experience without voca- 
a mit educational purpose. Better programs of occupations orientation 

?! ed ucatio nal experience must be shaped to the ultimate demands of 

. fex 2 nrh ^y^^y^^stweshaprthe overall curriculum to the dem ands of a com> 

culture, but, within this, we must also see that each individual’s educa- 

oTs appropmta 

The educational ex p erience must be balanced be twRPn vocational and cener^l 
[rgeara^. Although manual skills retain ^degree of impo?"ance,Tey are beS ^^ 

>"daad, vocaUonijrpraparatlon for a worW of 
- enerai nnnHr^nn^a°J^"® complexity demands a sound fundamental education which has 
|.enerS application Md protects against vocational and educational dead-ends. 

!■ . The educational experi ence must be individualized. The curriculum must be 

'^‘i needs, and students must be encouraged to progress toward their 

Vocational and educational goals at individual rates, 

' ; ■ ■ experi ence must be continuous and smo oth from the very becin- 

i Neither educational voids, dead-ends nor mechanical ob^ 

^tacles should be allowed to discourage or interfere irt any way with the individual’s 
I rogress toward a vocational goal. We must develop visible and inviting avenues of 
educational preparation appropriate to the needs of aU individuals regardfess of their 
pcational interests or academic abilities. ® tneir 

I (J) ge student must beco me intim ately involved In the educational experience. The 

ion and reo-urtrfrnt^n learner rather than a passive observer. The memoriza- 

nd ,? 1 ^ of previously digested facts andfigures is superficial, meaningless 

useless. Students must become involved in the isolation and definition of 

teaZ Practical 

1-f? e^erience miKt be integ r ated and unified . Education today 

’o c^nr^hJnd 1 isolated fragments which are extremely difficult 

relate or apply. If formal educational experience is to be mean- 
n^ul a^ have any practical value for the student, the traditional barriers which isolate 
l-efated removed and all facets of educational experience must be inter- 

Le Pfograms having these characteidstics will youngsters attain 

feltatail functioning within the complex. 



'* fie Deparfment of Secondary Education, Central Michigan University^ Mount Pleasant, 
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PARTNERSHIP PROGRAM DESCRIPTION 
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El-nest L. MinelM 

secondary, community college and university classrooms across lower 
donai pTogSm?® teachers and pupils are experimenting with an exciting new instruc-. 

commiiifi^w the summer of 1965 when certain of Michigan’s secondary schools 

community coUeges and industries joined forces with Central Michigan UnivLsitl°?nd 
The Ford Foundation in the establishment of the Partnership Education Pmcrr^m a m 
dedicated to and taking as its major objects Si e^S^^ 
mg and suppiort of a program of education which would encourage and enable all'vouth m 

regardless o, ?buSo” 

strucTl?L"®^ 9 i Program, based on a theory of education which is (1) logical in 

structure, (2) cognizant of current psychological findings and (3) guided bv a consistent 
f designed speclflcally to taprove'the ZSy ^ 

education courses, the quality of Instruction, the articulation fr^ one phase of 

^o^iur, and the application of knowledge through correlation of indusfial- 
technical subjects with other academic areas. maust.iai 

Partnership Program is a plan for developing new industrial- technical educa- 
designed to prepare more and better qualified teachers and bette-" Qualified 
individuals for careers in industry, provide upgraded in-service education for tSers 

second^^^7n“4“e’?tdScaSr^^^^ -cchnical education, both at the 

rd’’'SnS«g * mS“^“?ege Md’ ft?S.lfers'I“ 

all three level university, community college and high sSLT- specS 
with other ac'SiSifo^r^s?'^^' approach inter-relating industrial-technical 3ducation! 

industrial- technical training 

» thSr edulkXn! " Present-day technology as »ell as stimulating them 

uuur program is intended to appeal to all youth regardless of abilities and talents ■ 
afford differences in abilities, interesi ^d needs! 

The industtfof^techn-!!ii^^ are most significant for the success of each individual. 

English The natuial relationThTp'S ea^c'if s^'L^rtEe ofoer^ fo d?Ew oEJ^id^aTed Sr 

reifoncement of the ^netaS^till^ Se' 

At "The Study of American Industry”. 

students see and experience the unity or wholeness of modem Indus- 

During the eleventh and twelfth grades the program consists of a two-vear seouence 

e^SJSL*" “■' mathemutTc^Mr 

for cOMtmt'retafoMSf^t'^ The subject W the others is drawn out and usee 

reiMor^ment. The Inter-relanonships between the subjects are taught as an 
addition to the objectives of the courses themselves. are taugnt as an 

forced? lefdlnff interest of the student as a motivating 
Lit in an ed^Ltio“a! EEEdLnd!'" Program, but the vocational interest does not re- 

proffoiML^fn program was designed to give the studem 

English aL tec^hnofflafrnf ? /n of technology, augmented by mathematics, basic sciences, 
Loficlencv in selected field. In order to provide 

disciplina^ir appmach is EEL. meaningful experiences to the student, an inter- 
seek !theEw?-^eflr°L^oria^^ participating community colleges will probablj • 

mfarJLXXlL’E"^^^^^^ the university is open%o those^^wlshin? 

Under the University Five-Year Plan, students have considerably more intemship 
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«»«mshlp axperl- 

alternata sem^ta'S^diriJ *? reSnS^ ““ education. In *a 

CO inue to consdtuta e ““ 

fuU-aml toKrn rt*‘'Sla°“a“M^^ “ “ 

two aem^tara in a aelactad sch5>l and ona'^saSSir InTparmarsMp 

taken a fresh new apprS ta an ‘"='■^“=“<>"^1 tnathods and have 

/i^ curriculum is vertically articulated. 

/S Th^ is shaped to the demands of individual needs. 

I U The' cur5cul™ is hTrLon‘S%?o«aS? ““ education., 

(5) The curriculum is individualized. 

^ n\ intimate pupil involvement. 

1 * 17 ? 11 , program is a partnership effort. 

^-mph^a?iS^imaJn?tive^^^^ individual curricula that which provides for and 

frote '^here 

iiVchigan '* Vocational Education Projects at Central Michigan University, Mt. Pleasant, 



I ASPECTS OF THE SECONDARY SCHOOL PROGRAM 

f: 

I William H. Holloway 

[Mlchlgsui uSvlr^ro's*ln\dSSn''to^M^h responded enthusiasHcaliy to Central 

fndrSarar'rwa~«iSi^^^^^ 

|.e tested in the 1965-66 scS yea^ ^ emergence of experimental courses to 

IWas Chiracs by we functioned 

I earns to make adaptations mioSl nee?^^^^^^^ necessity for individual 

ho the task at hand. Wide and considered a prime asset 

i udt of the flexible requirements^elfSjS^^ S " ^ ^ 

i purposes of clarity the guidelines are briefly stated as follows • 

^ at^L curriculum 

Each team was to stress horizontal articulation within the four discioUnes 
ac earn was to modify the industrial arts course cooperatively, emphasizing 



( 2 ) 

(3) 

(4) 



289 



225 



( 2 ) 

(3) 

(4) 



ERIC 



scientific principle as a conceptual scheme for explora tory experi- 
SrSed? of TspSih^'pop^ul^^^^^^^^ sequence directed toward the fulfillmen 

SreTb^^'a flnie to^ unanimously successful. However, satisfaction was tern- 

that a “Hawthorne effenr»» ^^“®stive xactors. Prevailing opinion did express the vie\ 
that a Hawtoome effect could not have consummated the total observed change 

Before tfiem larSv^?^^^^ to the home district for the final two weeki of work 

ComZS “““ summarized LTolLs: 

(i) Complete student selection and schedule changes. 

D^elop and initiate a plan to orient parents to the objectives of the new curricu. 

munfty a^ncles!^^ representatives of business, industry and other con. 

?b?o^i?^anJe community colleges and other agencies to formulae 

a oroaa range of potential, post- secondary goals. 

volved^'"^F?rt?e?\rch accomplished to the satisfaction of all individuals in- 

aimpTi yet "ffe?UvS (aU boys) were exceeding!; 

iSSJS two years' 

vSb1d%Zer,Srn"l H Wgh average ability as indicated by t 

centile. Differential Aptitude Test score approximating the 80th per ' 

P?e^v^o?slv^ltJaTi!J®^®'^^ algebra regardless of attained grade 

a^ragi ^ attained grades (m major subject fields) were significantly less thai 

bTS^ctTve: " 

m scheduled to give a preliminary report on progress an. 

to obtam feedback on results observed at home. report on progress an., 

A year-end meeting was held for the purpose of gi.ving a final renort on rtroerpa ' 
and to complete arrangements for the ensuing yfa^® ^ progres,^ 

morJ^tha^'^t? ft ' seJmed"*^e*had techniques was gratifying to the staff. Bu 

answered need Attemms m ^ touched upon a very basic and un- 

posi-ceconda?y goX'SSS 

dividual needs^\ii do^g^is^rh^^f the student program had been tailored to meet in 
regard by many of our esteerrl^d many of the existing practices held in higi 

it was s^p^ft Ld wf alfemmeffm ^ tione that way'' 

will perhaps serve the purp^Les of Sis”pfper. of such practices, though brief 

glish!^^I^it^plfce^e mfde^id traditional, student-assigned texdiook in En- 

odicals. InSiJttTal si^scnptions to two technically-oriented peri- 

encouraging demonstrative ^nrr^nt^^ reoriented to applications of scientific principles 

tax, and tbe matham^UcTSatSloStd^vSr^^^^^^^^ 
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/ent^e ^ more was gained than lost by our all-encompassing effort. 

IV i-hf* TTT rrcT^^A faith In the horizontally articulated approach is evidenced 

"ieTna-^^ 

\Ar. Holloway Is Director, Title III, ESEA Project, Bridgeport, Michigan. 
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FIELD TESTING THE IAC.P. 
TEACHING-LEARNING SYSTEM 
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Robert £. Blum 

1 curriculum development effort, provision may be made for trial and 

I .valuation Of the instructional program. Trial and evaluation in cLricX^ SveloPmStt 

femmaM “f ro pilot tasttog a naw Induatrlal pr^ct suA a”“ 

I lutomobile or an airplane. The program is put into operation on a limited basis Sd ^SI 

l of how well it operates in the environment for which it is designed 

o? i" student behavior! Thf?J- 

,c£ 3tion are then used as a basis for revising the program so that it will 
Unction more effectively within the environment and att^salie 

I *” “Wectivas. This processes Uk?”ISfa „eTnf^al S 

|m automobile on the company’s test track and Uien making adjustment mm? tSlm 

fc mTtu^®fL?d??s?n^^^^ *" S’®”* liiti”SS?t “as befrr 

]mcas in m"fleM if SiSfrtaTaiS eduiato^^^ Instructional materials and axperi- 

planned, two basic questions must be answered* fl) 

" in order to make conscious^ 

Intelligent decisions regarding program revisions?; and (2) How can the required informa- 

^ on be obt^ned? It is possible to collect vobumes of information regardtog a new school 

“iSIcIS- m mcttr °* infornfation 

t^?omi1i^?gTeis'^ mrmVT Information that it would 

|:)ecome meaningless in terms of improving the program. 

If . In *e Industrial Arts Curriculum Project have attempted to identify those items 
14 'Vili be most valuable in making decisions about program -eviSSi 

to establish an evaluation system which will result in the collection 
Ilf those pieces of information which are deemed valuable and in the use of every piece of 

feSS’aS’avSlS^- materials and procedures 

(1) Textbook 
Workbook 

Laboratory manual (procedures for student activity, directions for student activ- 
ity and material and tool lists) a«-uucm acav- 

Tnd tools^lifte)*^ (objectives, teaching procedures, teaching aids and materials 

In addition to determining what to evaluate, it is necessary to establish some criteria 
||*gfuis»: which to evaluate the materials and procedures. The following are the general 
|:riteria for evaluation which have been identified and are being used in^ 
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Curriculum Project: 

(1) Content — completeness and accuracy 

(2) Time - correctness of allocations 

Interest - appeal to students, teachers and other Interested individuals 
(4) Ability — appropriateness for students. 

evaluating instructional materials anc 
vadS?^ This nrn^h^ consistent, accurate data based upon controlled trial and obser- 
cles whilh exis^^^^^^ problem of determining the deficien- 

student ie«minr aH^ materials, what affect the deficiencies have upoi 

learning, and what changes are needed to correct the deficiencies. It may seen 

Hnnni nv? ® few observation forms and have trained persons observe die instruc- 
M.S?n Judgments about the effectiveness of the procedures and basec 

u^n flndlnp, list several changes which would improve the procedures. However if ai 
Witnessed a sequence of events during a 45-minute pertodT time whlTS^lSdS 

detlcleLlertaSl?°*^^ of®"' be able “identify th< 

ueiiciencits, know the effect of such deficlences and list the chanzea necessarv m 

come ^e aeficiencies? And if this problem is compounded by adding out-of-class worl 

possSle!° "" individual differences, the^ask becoLs a^ost Im! 

We must do the best possible Job making intelligent guesses about proeram deficien- 

toovercome the deficiencies with 5Te a^aS: 

for this purpose. We in the Industrial Arts Curriculum Project have decided that the 

fore ° me 0110 ^^^^^^^ evaluative information is the teacher. There- 

fore, the pilot teachers evaluate the instructional materials and procedures daily usint 

The "inHnSS^ imi^rtant aspect of program evaluation is achievement testing 
Srmi“SSVys1eS. “ scMevemem test series in tk. 

IdentificatlOT of the pilot teachers as the primary source of data, other than studen 

establishing an achievement testing progr^,'i.* 

^ ^ Start ^ward answering the second basic question relating to pilot testing- Hov 

for ^llecriSS^rffl ^ obtained? Before estabUshing the s^cific procedure* 

Se field U5* ^^ 4 ®® necessary to establish a basic rationale fo: 

ProJL^'3 raSS^le^^^^^^ Industrial Arts Currlculun 

(1) Geographic coverage of the United States would be sought. 

from*a schSTs^tem^^^ than participation by one school would be solicite( 

s^c^f^°" ® geographic area is vitally Important to progran 

flSISfanhir ge<«raphlc spread, provision for centralized visitation withh 
esaStiSf*'^ * centralized data reduction within a geographic area ar. 

ProWaion must 1^ made for several teachers within a geographic area to mee 
Tea<min*ff problems related to initiating a nevl school program 

J“s1SS.a/y‘?ls5?ns£i;Jy:‘“ should be L.k. 

rS^^apWc°«ea*^ feedback from individuals as weU as groups withb 

more''f^!?Hfhi« Sf decided that a Held center approach would b. 

more ^ school approach. Figure 1 shows a field evaluation cen- 

tere dk?rmz ^me Curriculum Project was Initiated in three field evaluation cen- 

ve”: VXdr m^e ^ «eTe^r “la*! 

1 -.T ^ >Wdely-8cattered field evaluation centers involved in evaluat* 

tastructtonal materiala daily, it becomes necessary to develop an efficient aysten 

ter? lACPHealquSters in ^l^^^Tthe cIS! 

ere aiSTO“i^^aS^.'^/®®^j''‘®''!f “Abbere within the 24 schools. These teach 
era analyze the materiala every day and c^plete a series of forms and make wrltte: 
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comments directly upon the instructional materials. At the end of each week, the field 
staff members within each center meet together in a seminar. The individual feedback 
is collected and the group then identifies the most serious problems which seem to be 
common to most members. After the primary problems are identified, the group brain- 
storms ideas for solving the problems. The head teacher then summarizes the ideas 
from the seminar in a weekly report and forwards the individual feedback and the weekly 
reports to Columbus. Also during die year, each teacher administers achievement tests. 
The answer sheets are sent directly from the teacher to Columbus. The global view of 
this feedback system is shown in Figure 3 and a more detailed view of the operation within 
a center is shown in Figure 4. 

A question which probably has formed in many of your minds is. How are industrial 
arts teachers prepared to teach a completely new course and to evaluate instructional 
materials? This is a fair question and an important one, because industrial arts teachers 
usually do not learn how to teach construction and manufacturing in teacher preparation 
programs nor do they learn how to evaluate curriculum innovations. Because teachers 
are asked to perform many new tasks, the teacher preparation program becomes highly 
Important. 

Teacher preparation is an integral part of the field testing program. It is the goal of 
die teacher preparation program to develop teachers In-sei-vice who are fully capable of 
conducting and evaluating the lACP courses. Tfeachers who have undergone a traditional 
teacher education program must be oriented to the I ACP rationale, the structure of indus- 
trial technology as a body of knowledge, the lACP instructional system, a different and 
more rigorous daily routine, a classroom organization which reflects Industry, many teach- 
ing techniques which are not generally utilized In industrial arts courses, and the tech- 
niques for evaluating the instructional program. 

The teacher preparation program is initiated in the spring of the school year preced- 
-Ing the installation of the lACP courses and will be a continual process throughouc the 
kield testing program. The first contact is a two-day orientation session in the field eval- 
iuation centers. This first meeting is a seminar covering the rationale and structure of 
llndustrlal technology as a body of knowledge and a brief overview of the two courses. The 
twcrld of Construction and The World of Manufacturing. The teachers are given written 
imaterlals to study prior to the summer teacher preparation program. 

* In each field evaluation center, one construction teacher and one manufacnirlng teach- 
3 r are selected to serve as head teachers. These individuals along with tb.e field center 
directors spend eight weeks in Columbus working as full-time lACP staff members. 
During the first six weeks of this time, they become deeply involved in instructional mate- 
rials development andbegln to detail the two- week program for the preparation of the other 

^ All of the field staff members, including field center directors and teachers, panicl- 
Date in die two-week teacher preparation program. The summer program allows field 
staff members to discuss the rationale and structure w^th headq^iarters staff members, 
read, review and discuss course strategies and content, watch demonstrations of and prac- 
dce technical and methodological skills required to teach the course (masonry, concrete 
work and role playing, for example), dlscuos expectations fov and techniques to be used 
In the evaluation program, simulate a routine week, and discos s the handling of adminis- 
trative details. 

After the teachers return to their schools and begin the school year, the field center 
lireccors take the principal responsibility for assisting the teachers in becoming more 
^mpetent in teaching die lACP courses. Their efforts are supplemented by periodic visits 
to the field evaluation centers by lieadquarters personnel. During these visits, problems 
are discussed, the teachers are assisted with scheduling, and new materials are presented, 
f One visit is scheduled just prior to the beginning c/ the second semester of school. The 
? teachers are relieved of their teaching assignments for one day, and a mid-year teacher 
L preparation program is conducted. This program consists of a methodical, detailed 
I coverage of the course materials for the second semester. 

I The head teachers and field center directors will serve as lACP staff members each 
I summer duiliig the entire field testing program. Other selected teachers may be asked 
I CO return as consultarita for the summer teacher preparation programs in subsequent 

I years of field testing. . j . 

i The first twelve lACP teachers were prepared in the manner detailed above ana the 

I; feedback system is in operation. 

O Or. Blum ii Aiilitanr Professor of Education, The Ohio State University, Columbus, Ohio. 
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FIGURE 3 

FEEDBACK FLOW 
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FIGURE 4 

DEVELOPMENT AND FLOW OF 
FEEDBACK WITHIN A 
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WEEKLY EVALUATION 



REVISING THE lACP. TEACHING- 
LEARNING SYSTEM 



( 2 ) 

(3) 

(4) 



( 5 ) 



(b) 

(c) 

(d) 

(e) 

(f) 

(g) 



Introduction James J. Buffer, Jr 

system is being developed, field tested and revised by the Indus-; 
suU^ Project. Most revisions of the instructional materials are a re- 

s^cialiiJ? feedback provided by pedagogists and substantive 

specialists. The informaaon gleaned from teachers, students, field center directors anc 

used to improve the efficacy of the teaching-learning processes. Substan- 
msttucuonal materials and prepare recommendations to improve 
completeness and validity of content. This feedback is analyzed by lACP evaluation stafi 
and curriciJum material specialists; recommendations are made for producing new guide- 
lines for the development and organization of the instructional program. (See Figure J 
for an operationax model of revision practices.) 

Revising Teaching-Learning Processes 

Evaluation and revision of teaching-learning processes depend primarily upon the 
following sources of feedback: r ^ j f 

(1) teacher data reflecting reactions and recommendations to all aspects of the pro- 
gram, such as: 

(a) appropriateness of time allocations, including time for teacher preparatiori 
and evaluation. ^ ^ ' 

students’ interest in concepts studied. ( 

ability of smdents to participate satisfactorily in program requirements.’ 
pupil growth — cognitive, affective and psychomotor, 
organizational and operational problems for teachers and the school, 
omissions, inaccuracies and irrelevancies. 

T program acceptance by colleagues, industrialists and the community i 

student data reflecting their level of interest, success and involvement, 
acnievement test data that measure if the behavioral objectives were met. ^ 
supervisory feedback from field center directors, supervisors, head teachers, 
a^inistrators and project staff members who work closely with teachers anc' 
obseiwe the use of instructional materials and procedures; and 

pilot program (used primarUy for initial revisions of materials)! 
concf^^^ ^ mosUy of written evaluations (some oral) made by the teachers 

SnSn ^ materials and laboratory experiences. These comments, basec'f 

^ ®*P®^0“oes in teaching each of the instructional units, are placed or; 

are ^^ectly onto copies of actual instructional materials. Theji 

of ^'^aluation meetings conducted by the head teacher and cUrectoi' 

of the Field Evaluation Center. Typical teacher feedback follows: 

Students needed more time to complete this laboratory exercise than was providec, 
for in the unit. i 

‘‘Small studente were unable to thread the pipe because of lack of strength.” 

A demonstration is necessary to clarify the activity planned for Dav 54 ” 

Typical stut *nt comments are: ^ 

meant about primary and secondary goals.’' 
class period^'*^*' ^ enough time to lay all the brick and then clean up in the sam^ 

lessons is mailed to lACP after each weekly regional meeting 
^ recommendations of alternatives and solutions of common problems studied ciurinr 
the weekly meeting are included with the teachers’ daily evaluations. ^ 

^ given period has been received by the lACP evaluation staff 
® categorized into instructional days and into each of the four types o 
units - text^ok, workbook, laboratory manual and teacher’s guide. Tht 

evalu^on^staff-^^ recommendations are representative of those prepared by the lACF; 
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MODEL FOR THE REVISION OF INSTRUCTIONAL MATERIALS 



I lACP I 



PHASE I 

Producing 

Guidelines 

Sc 

Development of 

Instructional 

Materials 



r 



Substantive Specialists 

1 . Unions 6c Associations 

2 . Industries 
3* Government 

4. Business 

5. University professors 



Pedagogists 

1 . School teachers 

2 . Supervisors 

3. University professors 



PHASE II 

Evaluation of 

Instruction 

Materials 



Effica cy of Teaching-Learning 
Procespes | 

[E leld Evaluation Cent^sl 



1 . Field Director 

2 . Head Teacher 

3 . Teachers 

4 . Students 

5. Others 



Completness & Validity of 
Instructional Materials 

1 Substantive Specialists! 



PHASE III 

Analysis of 
Evaluation Data 



lACP 

Evaluation Staff 






lACP 

Curriculum Material Specialists 



PHASE IV 



T 



Repeat PHASE I to produce a new 
edition of instructional materials 



PHASE V 



Repeat PHASES II and III 



j (1) Plan units of 35 to 40 minutes, allowing 5-10 minutes for '* ''-ussion, 

(2) Add cartoon characters for student appeal to emphasize and Illustrate important 
xcieasa 

(3) Standardize workbook and laboratory questions to two or three item types, e c 

completion, multiple choice, matching. * ** 

(4) Prepare appropriate text editions for different ability levels. 

Student feedback forms were used during the initial parts of our evaluation program 
to solicit students opinions regarding their interest, suitability, readability and organiza- 
tion of instructional materials and activities. This practice has been partially discontin- 
ued because of the questionable validity and usefulness of student responses. 

Additional feedback information is received from the results of achievement tests 
adr.Ainlstered approximately every three weeks to all students. Computer- analyzed data 
from these tests are useful in determining if program objectives were met, for revising 
the instructional materials and the testing instruments, and for evaluation of students 
When all answer sheets are returned, they are taken to the University Test Development 
Center for scoring and analysis. The results of the achievement tests provide additional 
O 



information as to stude 

vaSSr, -he concept ^eucUed 

(1) Statistical data receiv^rf ,. vised, using the following 

recommendations from flalcTcenteJ’SLters'aSS 
Further revisions of test *t ectors andlACP te t review 

I I ----- -<=-e Of revfsfons m me 

f wSch'^affl^ they n.ust be 

^?v?ire?- 

B-g^ing Sub^enr Matr^r 

system. ^ Howm^r^ ^ somewhat different man 

t^cif those used°for teachl!f 

teachers and supervisors avo methods ‘^no-rr subject matter 

^ re explanation and which student! 

However, the actual "^°re i^teres^ materials need ^ 

and special consultants from*^r ^?''^i®i°n of subject matter ia feasible for students 

a^k ^scussion of course f 

Summary ^ imological prac- | 

staff e!SLS!'!'2bj!c!m|tter'^^^ Pedagogists and substantf I 

lines or specifications fbt^f.I^^‘'^S®^zationStestruction^^^ specialists, the lACP 

»L?rrbS~ f 

the subject-matter organized for adap^S’^-f"? retura the mate- ' 

material follows the*^a Processes haI*^K Program. 1 

prfnopg. Uows me same sequence of = 

Dr. Buffer 

n«o State Universtty, Columbus. 

tAPERIENCES AND MATERIALS 



briefing will nreannt. -u ^ Houensteln 

the engineering 

an isiialysis of persomini^:^^^^ 'veeks), an analysis nf n*^ ^Ochnology (2 weeksV 
and .sscwstiuejiiift imtro t-r^a-.,i:f — ... Practices integrated within practices (is 

management and production. 

Of primary importance to me formulation of 



totaling 10 w!^ks 
the I natructionAi 
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methods for any instruction are the questions of “what fo teach, how to teach it, and how 
do you know when you’ve taught it?” “What to teach’* has been determined by the lACP 
rationale and structure. This section will be concerned with “how to teach it’*, and the 
third question will be examined in the following section. 

To facilitate implementation of either of the above courses, a standardized instruc- 
nonal framework was developed. This was created from data from research of: leaminc 
theo^, teaching methods, developing behavioral objefctives, evaluation techniques and com- 
m unication techniques. The Instructional system- requires a built-in means of collecting 
and measuring the cognitive, affective and psycho-motor changes in behavior or learning 
achievement every day. As a result of studying various alternatives, the following plan 
was adopted, ^ ^ 

^ ^ class the student should be exposed to the initial concepts via 15-20 minutes 

of reading m a textbook. The textbook will present the broad continuum of a particular 
concept. A companion workbook will reinforce the major points of the reading in a semi- 
programmed manner and help the student to apply his knowledge to the solving of simple 
problems within a 10-15 minute period. In providing practical evidence of the particular 
concept, the workbook prepares the student for class. 

In class, the teacher briefly reviews the previous day's learning and relates it to 
the present assignment. The teacher then presents the major concept of the present 
lesson and relates, clarifies or demonstrates its application to local situations which 
should be familiar to the students. This helps to transfer and reinforce the learning. The 
presentation is followed by a teacher-led discussion in which the student is stimulated to 
res]^nd to pertinent questions which are aimed at accomplishing the behavioral objectives. 
Their responses in the discussion provide evidence of the cognitive and affective dimen- 
sions of learning. The discussion period is followed by a laboratory activity in which the 
student is given opportunity to apply his knowledge to carrying out efficiently an activity 
comp^able to some aspect of ’■he textbook presentation. That is, he uses his knowledge 
to perform rationally. The activity provides a way to check how well the behavioral ob- 
jectives have been met, as well as evidence of cognitive, affective and psycho-motor 
achievement. At the end of each school day the teacher should evaluate the experiences 
and recommend the changes necessary to the improving of the teaching-learning situa- 
Hons. ^ 

Engjneertog teachin g-learning experiences . With a body ofknowledge, course obiec- 
nves and an Instructional system, the curriculum can be engineered for every day of the 
scho<^ year. En^eering involves calculating the input of written and oral information, 
behavioral objectives and activities to bring about the desired daily change of behavior 
and its cumulative effect. e. 

^ dissect the large course units into daily lessons and then out- 
line me .monnation input for each one. In effect, the thinking one goes dirough in making 
priority decisions is "if you had but one day to teach industrial technology, what learning 
IS wor^ most? M you had two days? if you had twenty days? If you had one hundred 

ea^ty-flve days? The result is a hierarchy of concepts which can then be outlined into 
tneir elements. 

i. ^ j?® *^® outline has been developed, the behavioral objectives for the work- 

book, msc^sion and laboratory activity can be developed, and the questions, problems 
Md acffivities can be created. To create activities that can be utilized by any school in 
the nation, ideas must be sifted through a “feasibility screen*’. This screen is made up 
of such factors as: their cost, their time, whether or not they are illustrative of the em- 
ployed concepts, whether or not they will aid in developing the behavioral objectives 
whetner or not they are commensurate with student and teacher ability, how much special 
equipment they would require, what teaching procedures would be necessary, prediction 
of student interest, how the class must be organized, how many students would be in- 
volved and the average size of the laboratories, to name a few. The teachers* lectures 
renews, questions, teaching procedures and demonstrations, including the visual aids 
and equipment, must also be designed to balance the other material so that it all con- 
tributes to the desired behavioral outcome. 

The instructional system, composed of tlie behavioral objectives and their implemen- 
mtion through purposefully designed teaching- learning experiences in the textbook, work- 
book, classroom and laboratory manual, helps determine what one has taught and what the 
student has learned. The stuc it has been expiosed to situations which should elicit the 
desired behavior. Thus, the teacher knows what to look for, and can see what and when 
it has been learned. 
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Because of changes taking place in education, it is found that the independent rein- 
forcing oi^ other subject fields tlirough industrial arts instruction is not enough. What is 
needed is instruction tliat provides meaningful interrelationships of subject fields: a team 

interrelates and reinforces. This team is composed of 
specialists in English, industrial arts, mathematics and science. Unlike certain other 

approaches, each member of this team instructs, motivates and retains 
tlie identity in Ms subject field and, at the same time, interrelates his instruction with the 
otlier subject fields represented on the team. 

In order to develop instructional material that would provide a foundation for this 
interrelated approach, the area of power mechanics was selected. The area of power 
mechanics is rich in mathematics and science content, industrial arts content and appli- 
cation, and, of course, requires English for instruction in and between the subject fields. 

Under National Defense Education Act grants, phase one, which is the development 
of tins ins't^uctional material, is nearing completion. In December of 1966, teacher edu- 
cator-specialists in powr /automotive mechanics from the ten California colleges with 
accredited industrial arts departments, as well as industrial arts teachers and super- 
visors, participated in an industrial arts power mechanics- science workshop at Fresno 
State College. The participants in this workshop prepared instructional units covering 
natural, steam, mechanical, explosive, electrical, hydraulic, pneumatic, solar and 
thermal power. In December of 1967, an editorial committee composed of specialists in 
science and specialists in industrial arts corrected and augmented the instructional units 
prepared at the 1966 workshop. 

During September of this year (1968), an experimental edition of these instructional 
unite, otl^ Industrial Arts Power Mechanics: Applying Scientific Principles Relating 
to Power -Ener^- Force , will be distributed to all power/automotive mechanics teachers 
in the high schools of California. These teachers will be asked to review the material 
and complete a questionnaire which will request information concerning suggested changes, 
corrections Md additions. Following this review, the publication will be printed in final 
form and will be available in January of 1969. 

A future phase of this project will be to have teachers of English, industrial arts 
pow^ mechamcs, mathematics and science participate in a curriculum workshop where 
existing courses of study will be changed and augmented to bring about this team-approach 
interrelationship of subject fields. 

Dr. Woodward is Indusfriol EducoMon Consuhant to theColifornia State Department of Education Sacra- 
menfo. ^ 
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Jack E. Reynolds 

The study of power mechanics and the application of various forms of power to pro- 
duce work is a concept that is growing in popularity in many Industrial arte programs of 
the nation. To n^y, the study of power mechanics simply means the application of the 
small gasoline engine as a source of power or automotive mechanics per se. In actualitv. 
instruction in power mechanics encompasses a very wide range of study in mechanics* 
mathematics and scientific principles. 

The instructional unite that have been developed by couimittees in industrial arts 
power naechanics in California include the application of power from the natural animal 
energy found on the earth to some of the most recent applications of jet and nuclear 
power. The units of instruction are planned for use in industrial arts laboratories where 
Ml studente can benefit from the study of power, energy and force as it takes its place in 
the technology of today. 

Smdente in modem j'lnior high schools, many of whom are urban-oriented, need -in - 
si^t into the uses and app_cation of animal energy, muscle power as furnished by animals 
and humans. It is apparent in many of our urban centers thav students have not e:meri- 
^"ced the rigors of power application as supplied by animals or humans. 
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Likewise, many of today's students have never been Introduced to the anniication nf 
niechanical power or mechanical advantage as produced in simple machines Sfndpnfs 

*1* power appticeUoS through fto Tee o( lev“ e! 
axles, inclined planes, wedges, pulleys and other simple and compound machines 

rrsflnw^ potential of high explosive power has been applied as an aid to 

assist the workman in doing his Jobl An example of ^is ^e o? ^we^ 

sSndln^S ilr SJS : materials. In the area of explosive power, an iSder- 

standlng of Jet and rocket engines Is most important, 

4ra ahtu^ modcm techuologlcal world, students must gain knowledge of electrlcitv and 
^ ^ work. Units of instruction are provided on the batterv The drv '•pii 

source^ of ^^lecSc%^e?^sS «vlng. Is explained as a chendcai 

electr'c pow« nniS^rp' /ain knowledge about the transmission of 

ainncT are provided to gain an understanding of electromotive force fEMF^ 

T «n<lerstandlng o: inductors and insulator*. Principles^ mTT,lTem 

Tstence iTd ok"®", *" Sn vXge, cTrrent. 

slstnnce and Ohm s Law. Introductions are provided to the performance Md the onera 

eeTiTonrcTrT"*’ T^e^re o'f 

a«H modem approaches to power mechanics must include the applicatior of hvdraulic 
and pneumatic power in the array of modem technical power apStioM CorS.d «nd 
txansmlsslon of power through hydraulic and pneumatic devices are demonstrated in units 

^d oAersT ® ^'“ntrols.air.poweT^ToiraprTT^^^ 

of power involving solar and thermal units are most important to 
students Units of Instruction involving the nature of heat as applied In heat coUe^ors and 
I®® examples of solar power. The^i?n^ pLerT 

applied to r-iolecular so ucture and kinetic energy, 
the committees In California under the direction of 

*tiWtlM ^hfeh^ ir Education form an outstanding guide to laboratory 

applications ftat’wm 8erT‘SJmT^^oSout about power 

Mr. Reynolds is Program Specialist with the Curriculum Development Center, Sacramento, California. 



THE BROAD AREA OF INDUSTRIAL 
ARTS POWER MECHANICS 

Rolph C. Bohn 

means different things to different people. To some. It Is simply 

a'smaU^eMTne'^JSSSam without changing the content. To others, it Id^tlffes 

nf program. The beftof these relate the small engine to the total grouping 

whih ^ a major source of power. To still others, it is all soum^ of 

serve the prime movers of industry and modem society, 

“TdeTt amoSTi’ c«Th.T^ trancmlssion and uac. In Ita 

HnnSSf n ' ^ a ^l-lnclu8lvo tliot it includes all phases of the study of in- 

a°Joi?':d*LiTTrT^ri„d:^Tii* 

definition, power mechanics includes the study of: 

(a) ^elopment of power for industrial and home use. 

(D) Control and measurement of power. 

rS\ power throu^ mechanical, fluid and electrical means. 

(d) Use of power to accomplish work. 

Power is developed from any of the sources of energy available to man: mechanics; 
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(motion), nuclear, heat, light, chemical and electrical. Of these, most of the energy used 
to power Industry is derived from chemical sources — the burning of fossil fuels. Nuclear 
energy is rapidly increasing as a source of electricity but is still quite insignificant. 
Mechanical, in the form of harnessing falling water to generate electricity, is an impor- 
tant source of power. A quick analysis reveals that most of the energy we put to work for 
us is in the form of morion from heat engines, or in the form of electricity (generated 
from turbines run by falling water or heat engl 2s). The study of these units is (and has 
been) an important phase of power mechanics. 

The concept of control - or its emphasis - appears relatively new to power mechanics. 
Yet, it is at the foundation of all power available for use. The energy around us is almost 
unlimited. However, the control of most of this energy is still beyond man’s capabilir. 
Our rate of progress as a civilization is directly related to the rate at which we have been 
able to control energy to provide usable power. Control, then, becomes a key concept 
in the study of power mechanics. 

Control is imp. rtant in the generation of power. Power is needed in predetermined 
amounts and in predetermined places. Once power is generated, it must be used. Storage 
is limited to batteries and a few exotic methods. None provide for the storage of large 
amounts of power. As a result, generation must be carefully controlled. 

Control is the most im.portant phase of power transmission - whether it be mechani- 
cal, fluid or electrical transmission. It is through careful control that we obtain the 
tremendous mechanical advantages available through hydraulics ani pneumatics. 

The broad concept of power mechanics must include the study of the sources, trans- 
mission and use of power in home and Industry. Contrcl of power is an integral part of 
this total program, and deserves special consideration as power mechanics programs 
are planned or revised. 

Dr. Bohn is Prosident of AIAA. 
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I ASPECTS OF RESEARCH 

I Roger B. IrrJr.-'.l 

I It is the belief of the American Industry Project and the participating teachers that 
j student Involvement is the key to developing successful student understanding. For this 
I reason, activity Is a key word In the structure of the American Industry course of study. 

I These activities can be used to enhance two or three concept areas or all of them, 

; depending upon the objectives of the teacher. 

I The purpose of the activity, “Toys for Tots*', was one such activity. It was i: )ed to 
j give the students some practical experience in the conceptual areas of communications, 

* research and management. 

Our attention was first sot on the research aspects of tliis activity. Research was 
first identified to the students as being: “A systematic and unbiased investigation of a 
problem to discover facts or principles about the problem.*’ 

Also discijjsed was that before reseax*ch can take place, there must be a definite 
' need for it. At this particular time there was a need, and this was in the form of a product 
: that we could use to enhance the concept areas of research, communications and manage- 
ment. 

At this point, the “scientific method’’ was explained to the students. From their 
understanding of the scientific method, the students came iqj with a procedure to be fol- 
lowed in carrying out research. Their procedure is as follows: 
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( 1 ) 

( 2 ) 

(3) 

(4) 



(5) 
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There must be a need for research. 

The need muet be defined as a specific problem tor research 

of possible or tentntlvo solutions to the problem 
tel^„rofex°p"e?LS:.‘= '<> --eX either 

tm^ bi’tre rte re« on" Ts sSed.‘° 

survey to find if the -e was a need for a"nr<^i ^ market research in the form of a 

to get the answer to twrquestions: "" ° =orvcy. they hoped 

/o\ there, Was a need, what quantity is needed? 

(2) Toward what age level dc we work? 

would be Ihrbe«’'be^fi'seht ,nX'“Th Pra-school-aged child 

ent matter. They found that the numhpr nf rv, quantity needed was a differ- 

not expect to fulfill the total n^o-f ’ these children was far too great and we could 

type Of toy we weri EOInv o oicSucl .„H T, ^“Sphted that we first determine what 

• • Went to point three of the Student research procedure: The listinir of oossible 

oo youTchUd°X“"^^^^^^ hypothIs^Vwer"ltheni‘^! 

a yoyo? P>^=fP>f- building blocks, a peg rack and hammer, a rocking horse or 

stated "thaf"""^^o,n?^? ^i!*^ research procedure was then brought into discussion This 

Chance to succeSt eK?c'^.l^^ re^rmemari^S " " 

chlldre.TTogiS‘'i“,Jf 'hd' 8®' d group of underprivileged 

was refuy^oSw'‘f!?ue^ consensus was that there 

aelf»rr#»H hkmi-.fi; o * criterion, that being to find which of the toys identified in the 

measLfed Ko a7ea?^",me‘s^^^^ The boys felt tha^ iitrest co>i W be 

each toy ’ amount of creativity allowed by 

or s]]ieri^!n ^hil^agfcroh'^ln^^^^W^riH^ brothers 

tlJefrdeTe"/!;^^^^^^ Elected ^^^"ses" after which 

played with*^fhe su'^esS h^S lengths of time each child in the experiment 

After the reports we went back to point five of the student-selected research proce- 
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dure: Each poss^ible solution or hypothesis has to be given a fai/ ev-aluation before the 

best one is selected. ’ 

We studied the time charts constructed by the boys. We also discussed some of the 
other points brought out by Tom and Dave In their experiment. One of these points was 
the coordination factor brought out by Tom. From this the class cnuld see that many 
other factors were involved in the problem as well. 

the evidence presented by Tom and Dave, building blocks were selected as 
the product to be used by our class to fulfill the problem statement. 

Front here a line organization chart was made up and selection of personnel was 
made to fill the different rnau-xgeria' positions. At this time our lessons on management 
were covered and the responsibilities of the different managerial divisions were discussed. 

Within our managerial set-up, there was a division of responsibility for product de- 
velop.Tient, Research was again needed todeterrnine the shape, size and number of blocks 
per set; type of wood to be used; type of paint to be used and its application; and method 
of packaging. 

The decision as to the number of blocks per set and the shapes and si,.es of these 
blocks was based on a survey, made by the product development department, of commer- 
cially made sets. They stated that substantial research had already been done in this 
area by manufacturers of toys and that there was little they could add to this existing in- 
formation. ® 

The engineering department was then given orders to complete the necessary draw- 
ings and bills of material. 

The product development department then focused its attention on the type o' nt 
and its application. Two methods of painting were suggested. These included bi... ay- 
painting and dipping. Through experimentation, spraying was selected as the method to 
be used because of expedience in application and quickness in drying. 

Through an examination of properties of paints, they discovered that they would have 
: to use a non-toxic paint. Their reasoning for this was its lead free quality, which is im- 
portant to the safety of children. 

I Color selection was based on a survey made by the product development department. 

Their survey included stores selling toys and toys owned by younger brothers and sisters. 

, 1 hey concluded from their survey that most toys for use by younger children are painted 
• bright colors, such as red, yellow, blue, orange, green. They decided that these 

I should be the colors used on the blocks. 

I t. Upon the decision of the product development department as to paint type and colors 
^ the procurement manager was delegated to prepare purchase orders for the paint and wood 
I needed to facilitate production. Finding a source for non-toxic paint in a spray can of 
I economical size proved to be quite a problem, but after much communication with local 
I suppliers and a little time, the order was filled. 

I The packaging of the blocks brought about cuite a diversification of ideas. After a lot 
of conversation and confusion, 1 had to remind the students of research procedures. We 
then decided that the best way to solve the problem was to go back to and follow the pro- 
tcedure we had earlier set up. A problem statement was made, several hypotheses were 
given and tested by experimentation and a decision was made. 

Their choice was a mesh potato sack as the container to be used for packaging the 
plocks. Their decision was based on accessibility of the bags, flexibility as containers, 
tand simplicity of preparation. All they had to do was turn them inside out and they were 

■ ready for use. And, they kept the sets of blocks together and made it easy to transport 
them, 

I At the completion of production, fifey secs of building blocks, each containing ten dif- 
V ferent shapes painted with five bright non-toxic colors, were completed. These secs were 
then given to three local charitable organizations for distribution to underprivileged 
children at Christmastime. 




After the completion of the activity, it was evaluated by myself and the students as 
to whether it met the objectives for which it was intended. These objectives were: to 
reinforce the concept areas of communications, research and management. The student 
evaluation was in the form of a written report. They were to relate the activity itself 
to the subject matter discussed in the three concept areas. Most rejxjrts were favorable, 
many were good, and a few were exceptional. But as in any research a *tivity, regardless 
of how many surveys are taken, how much documentary information is located, and how 
successful the experiments are, the results are never one hundred percent accurate. 
Rather, the results provide the basis for further research and better solutions. 

Mr. Imhoff feoches Americen Indgstry in Manitowoc, Wisconsin. 
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AMERICAN INDUSTRY 
INSTRUCTIONAL MATERIALS 



Richard H. Gebhart 
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students, has the following course objectives- 
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Leven\ dPs?^nfi°F/^® ability to solve simple problems related to industry, 
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eously, instructional media, including films, filmstrips, models, bulletin board displays 
ti^snsparencies, etc., were produced. In essence an American Industry instruc- 
tional package has been developed and is being field tested for Level 1, American Indus- 
try. Let me use the outline from Level I as an example; 



Unit 1 Industry Today 
Unit II The Evolution of Industry 
Unit 111 Organizing an E nterprise 
Unit IV Operating an Enterprise 

Unit V Distributing Products and 
Services 

Unit VI The Future of Industry 
Unit VII T he Students* Business 
Venture 



- Let’s analyze Industry. 

- The needs of man and why he progressed. 

- Let’s start a business. 

- Let’s produce using modern production 
methods. 

- Why does a product sell? 

- Where do we go from here? 

- The students organize, produce and sell. 



In progressing through these units, the cyclical approach is used, which takes a student 
from his entry level to greater depths of understanding by becoming involved in simulated 
•ndustrial activities. These activities not only inspire learning but also provide insight 
into the future. =. x- e 

In summary, the instructor’s guide serves as the focal point for all course materials. 
It provides guidance for the teacher in identifying a consistent course pattern; it Identifies 
^supplemental reading for teacher and student; it provides suggested student activities; 
iu combines .suitable media with prescribed lessons; and it outlines evaluation items. 
|By combining the instructor’s guide, student texts and instructional media, one can en- 
iVision the instructional package designed for teaching the concepts of American industry, 
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tvir. Gebhart Is American Industry Specialist at Stout State University, Menomonie, Wisconsin. 
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1 BEYOND THEORY TO 

( CLASSROOM APPLICATIONS 

David W. Roffers 

Finding meaningful curricula for junior high boys and girls (particularly 14- and 15- 
year-olds) of the inner-city school is no easy task. School systems throughout the entire 
jUnited States are presently engaged in various experimentation to find some answers to 
ran extremely trying question — what will work with and be meaningful to these kids'* 

My purpose in being here is to describe the Lincoln Learning Center’s American 
; Industry Program, which I feel has been most meaningful in providing some answers to 
>ihe perplexing plight of the inner-city child. 

A brief description of the Learning Center is in order. 

The challenge was issued in January, 1965. Tkke forty-five 7th, 8th and 9th graders 
; from North Minneapolis, potential dropouts who have not learned the basic skills and are 
|not profiting from existing curricular offerings, provide them with a dedicated staff of 
:four teachers, a director, a counselor, a part-time social worker, a clerk and a few 
; teacher aides who are convinced that the students can learn; locate this combination 
on Plymouth Avenue in a storefront school, and then add to this package objective under- 
i Standing and feeling. 
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opemw® tofrte; velra ' Schools, has now been in 

discovered that these .students desperately S^to 

cerned - learning “is the name of the game/* ^ ^ Center for all con- 

1 beh>v^]^rs®|eTfSn’de“'*wJ®afth^^^ ^o^^emost of tnese. 
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sSmTn ^^is has changS dunL the°^^ 

necessity 1 recall onefdav'wl?eif then learned to function as a team out of sheer 

blT‘l."ne?astol.'"«r^ucm""'7^^^^^^^ 

-feX"i a^r^f rr 

ahTl^o comp S^tLTS “"“Uy- =ftbr several tries, the'boyn were 

team accomplishment atS ^hf e^rniM that The pride in this, 

to learn was something to behold, ThVwert^oMvattd Thettht^^^^ 

tn"dlSct"r 

and effectively use these same tools to advertise their nrnHiirt« r ^ tecnniques 

know that they won’t be successfiil in I Therefore, our students 

them to the onhlir rnHrLf, ^ ^ selling their products if they can’t communicate 
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Many inner citC 5nnii,r m^.h ^ i, °°°" bacome a necessity. They learn them. 

a aniinH ho u ^ City junior high school students, particularly 14- and 15-vear-olds need 

concern among°Scato?s''?^^^^^ ^ present 

above to comi back to schS^f^ plrhpn=Th/'^ stimulate dropouts 16 years and 

be more concerned about l5 i3 M ^ wrong approach. Perhaps we should 

of day in classes now and P^ssm^ 

Industry oroffram ar rh coming to school. The American 

high schcS^tudent to ^^tav Qr"hnn?®" meaning to this inner-city junior 

some of hS present and fufnri h- ®f®® through coming he can accomplish 

traditional ovr^rZ ^ future goals which could not be accomplished through the current 

Ifha -"b-y" a?d%«ua!ly 

1 never cam^ rn u p u . ^ something must be wrong with me. 

guys cou^^^^^^^ when! was sick, but I had to hand out paychecks th?se 

The Lincoln Learning Center staff is lookinc forward to npvt vpar u/« .... „ .i 

our American Industry program, and with the hSfpoMndiS^^^^^^^^ 
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add a new dimension to the current program. 

According to present plans, students will form their own companies with the help and 
direction of both school and industry personnel to achieve understanding of the total opera- 
tion of a company. It is hoped that in the development of ideas for products the educational 
experiences developed will implement the learning skills with a meaningful and direct 
reward. It is Hoped that wages to employees (students enrolled in program) will be paid 
from earnings of the company. ^ 

Most of the students’ time will be spent in the production of a product. However, some 
students will also be involved in the planning, managing and supervising of the company 
under the direction of school personnel and industry supervisors who will relate mathe- 
matics class activities to the financial problems that the business encounters, and the 
reading and communication activities to planning the product. 

We at the Learning Center feel that this breakthrough with industry, where they will 
commit themselves on a large scale to a cooperative venture with the school system, 
could have tremendous significance for the future of inner-city education. We in the 
schools have a great deal to learn from industry, and perhaps they can benefit from their 
association with us. 

Mr, Roffers is Project Director of the Lincoln Learning Center, Minneapolis, Minnesota. 
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A SYSTEMS APPROACH FOR 
A PRODUCTIVE SOCIETY 

dctmes E. Gallagher 
Milton Petruk 
Darrel R. LeBlenc 
Donald W. Manuel 

The brief description of the i^ :trial arts program at the University of Alberta, 
Edmonton, Alberta, which appears ov/ is divided into four parts. (1) organization of 
phases one through f^ur, (2) physical facilities and content organization, (3) teacher edu- 
I cation progpm and (4) research in progress. The description here, supplemented with 
^transparencies and slides during the program session, does little more than touch the 
surface of any one of the four topics. 

(1) Organization of Phases One through Four 

Phase One. The Phase 1 multiple-activity environment is designed to introduce grade 
seven boys and girls to, and develop an appreciation of, tools, machines, materials and 
processes. Awareness and appreciation are developed in six areas; ceramics, graphic 
arts, plastics, woods, metals and electricity. Activities in each of the six areas utilize 
® P^®~selected product matrix to optimize learning and are designed to include a de- 
scription of the most prevalent industries in the field, the extent of occupational oppor- 
tunities and the requisite education for these occupations. 

Z- hase Tw o- In Phase 2 the students are introduced to selected technologies prevalent 
in the world of work and the inter-dependence of these technologies. The learning 
activities of this phase attempt to extend the academic disciplines to the industrial appli- 
cations of basic science. This phase reinforces the ucsdemic disciplines and provides 
a synthesizing educational experience in the technologies prevalent in productive society. 
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a„areL“"of^hTa^p!fc;Viorof‘s“ 

fi^uratiLl ’ ^ structures, decision-making, communications and Authority con - 

£FSrHEiH^~ 

S^gfea th^ a'ela^ad ICer.'^ experl.nantal project Intlrralating the?ech- 

(2) Physica l Facilities and Content Orjganizatj on 

spectfic?°"Th^ ^dy'frJha'svM^n *® ,'’rS“"‘*ed with study from tha general to the 
a^He^unlt. componLt' a'^‘ pX“lX 

«u^y of a, “mponente and principles pr« 31s for thi^!“™pSi 

<h3l;^33Sfc “itcSplSs industrial aSs general rtS^^aSSj 

(^) ^acher Education Program 

education preparation is a four-year university program. It includes the 
nid^n f ^ teaching act stated by E. R. Smith in Teacher EduSion: A ReappraiJ?! 
Sblral prospective teacher's entering th^^i^ram poss ^bi^ a geiSSra/^ i 

their realizatiin"are inS^ted bl°S^^ elements Smith suggests and the provisions for 

from the humanities and social sciences: (Survey of English 
literature from Chaucer to the 20th century; structural, cultural mid sSial rank ne 

sShi^If thSuS? problems and theories that have dominated philo.: 

?hf pSni ^ in the Western world; the nature, meaning and function of work ' 

phil^ophy s33 adml3l3[3a3i33 (educational psychology; 

knowledge from the behayloral sciences: (trigonometry and oolvnomial 
“Si. chemistry/organic chemistry; mechanilal, rtirma! elear^^ 

research. properties of matter; nuclear fission and fusion, lasers and spafe 

knowledge in a particular subject matter discipline- (Phase one 

educational practices and programs In industry and labor.) material areas. 

Research in Progress 

O 
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groups studied were grades seven, eight and nine and represented achievement 
evels from pre- employment to high-achieving. Both male and female students were par- 
cicipants in the research, with treatment groups taking the Un^'ersity of Alberta program 
of industrial arts outlined above. ^ ^ 

. . general, the findings to date are encouraging. The treatment groups achieved 
^gher in academic disciplines and in a measure of the understanding of Alberta industry 
:nan did the students in the control groups. 

plans for continued research activities see an expansion of groups and 
'' ■ Hard core unemployed, Indian and Metis, and mentally retarded students will be 

subjects in both phase one and two and also in phase four. 

\Aessrs. Gallagher, Petruk, LeBlanc and Manuel are faculty members of the Department of Industrial and 
Vocational Education, University of Alberta, Edmonton, Canado. 
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A STUDY OF MANUFACTURING INDUSTRIES 

I 

I Richard V. Barella 

Glen G. Buchanan 

f Richard L. Stoper 

I" 

( September 6, 1966, was the beginning of an exceptionally active and productive year 
or our industrial arts staff at Shiloh Junior High in Parma, Ohio. It was at that time that 
ur architecturally modern school opened for the first time* As we moved into the new 
tructup v.'ith ii-^ new facilities, machinery, equipment, students and staff, it was evident 
0 us that the Oii>’ thing which marred this newness was the traditional nature of our in- 
ustrial axts prt^ram - a program which involved students from grades seven, eight and 
typical courses and laboratories based primarily on woods, metals and 

grafting. 

Fortunately, the three of us were well acquainted with and inspired by conte.*nporary 
:heories aimed at keeping industrial arts in harmony with our changing technological 
3ociety. With this information and motivation , we began to evaluate our curriculum in 
Slopes of developing a contemporary program which would reflect a change in content, 
Structure, methods and purposes of modern industrial arts education. 

Initially we hoped to come up with a curriculum for our junior high school that would 
oe drawn from industry and technology with these three major aims: 

(1) To develop in students an understanding of the growth and development of 
American industry. 

I (2) To develop in students an understanding of the functions of manufacturing. 

; (3) To develop in students an ability to solve problems related to the functions of 

i manufacturing. 

j Because science and technology are producing materials, processes and principles 
pt an enormous rate, we wanted our students to have the opportunity to experience and 
jlearn about this growth and development by getting involved in typical problems found in 
me manufacturing industries. 

After considerable planning on the part of the teachers, we combined the seventh grade 
woods class, an eighth grade metals class and a ninth grade drafting-graphic arts class 
^or one semester. We utilized all three laboratories and a music room for our groun 
lectures. ^ ^ 

students were first oriented to the course with a tour of the laboratories and an 
explanation of team teaching. They were then combined in the music room for approxi- 



mately one week and were given a list of topics that would require Investigation 
men°t “t7mL“ an Industty!”^* overview of the growth and ievelop- 

involTCmOTr°‘*S’^LSS='J?'i?- "“’I *-■ emphasis being placed on total student 

sions invXing a?l stSi! "** *P°“P *rough discus- 

turin^-^ manaSmait° re^nrrh'^^ a*!f '"■* the six basic functions of manufac- 

trol, manXSrand maSSng Production planning and con- 

the iMtruVtort"'™Q®™n*r to do various Jobs on a production line developed by 

After two davs nrnrinrr- concepts liiat had been previously sLuied 

autotn^’i ISfeTr felp^cr^ c^Sp^oriSo^'t 

denttLret^”tedTr%TcrX«I^ ““ ^ P-=*dent and vice presi- 

but w«?Srpa«%T*e°Sc*°alTr^^^^^^^ engineering consultants, 

charte?.^^ corporation was organized and met the required conditions, it was given a 

Brainstorming sessions were then conducted for ideas of a product to manufacnirp 

brought forth through individual research. The students made* 
sketches of ^eir ideas, and these were discussed in large and small erouo discueieiinna 

"s ware aided by 

Rough models wiJe made ustogmany™ffle?S'tmSrWs%^^^^ 

after selecting a rough model to maiiufacture. students Se a pfit modS 

what^nfamed^Mao^uS^" the students kept dally logs of what they Contributed anc 
pany. ^ .As upon compleoon of pilot models a patent was given to each com- 

accountan^nr given to the function of finances. Each corporation elected ar 

determiS Jh?rJHr ^'^^°^’=ants to prepare financial records and reports. All students 
rSs?a?c“;wafmad™r“‘^‘"'" “-"P""'*- PP‘“e for their proSuct after a markm; 

ducted" mmeritllweS^'SL?^^^ (oUowlng activities were con- 

aquiimaent; flow charts were orgaSSd Sev^fopedly e|?lfco"4X"’°''""'“‘ 

elected OToduSfoTs^tanda^a 8^80, supervisors and dispatch clerks were 

personnel were hired from die two companie^ 

Reduction Itae wS ^ production quota was set and a trial run of the 

pSSon oTL™rod”ct begl“’= "“‘o- °P=P““°- »8re made and then 

Research w!fci Aiaimfactured the company went into the marketing function 

proflm ^ regarding marketing. The products lere soW 

we/e issolved! ’ dividends were paid and the corporations 

Mr. Buchanan is Industrial Arts Chairman ct Shiloh Junior High School, Parma, Ohio. 
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RESEARCH AND DEVELOPMENT- 
THE APPLIED APPROACH 



Otto Paul Furpahs 



Many a very importaritproductof industry today has come about because of the oppor- 
lunity given or taken by some individuals to follow their bent of natural curiosity, to "try 
ind see”. 

Research laboratories have been devised to take organized advantage of the human 
propensity to explore; so it would appear to be short-sighted not to have this activity as a 
recognized part of the industrial arts program. 

Development and production problems are usually considered to be in an area outside 
pf research itself, but merging into research activities. 

Development covers that work which, using all known information, develops systems 
pr models for the perfection of manufacturing processes and turns out products which will 
pe satisfactory to consumers and which can be sold at a profit. It covers testing, evalua- 
;ion, styling, market research and application research. 

Industrial arts education has an opportunity and obligation to help its students gain an 
inderstanding of the basic principles of mass production through R&D. The writer be- 
ieves that this can be -accomplished by the introduction of die-making along with jig and 
, fixture design. The use of advfmced classes affords a situation in which a product of suf- 
i ficient complexity could be chosen that would enable all s tudents to participate. 

Also different types of jobs could be listed and discussed along with the necessary 
f ;raining. 

Because group production projects involve a range of simple and complex hand and 
^ nachine skills and different degrees and application of technical knowledge and know-how, 
r ill members are able to contribute their strengths to the project. To prepare the classes 
for this type of situation, outside reading was assigned and class discussions were held 
J ;o provide a general idea about shop organization. 

I 

S; flroup production pro ject selected 

The project selected for our mock industrial operation was a duplicator gauge and 
I was chosen with the following ideas in mind: 

I (1) The project selected is one that is being produced on the commercial market, 

p (2) The project meets the requirements of an 11th and 12th grade metal shop, 

i. (3) The project is a challenge to an R&D approach. 

I (4) The project possesses a useful function that interested the students. It is a tool. 

t (5) The project is marketable. 

(6) The project is ideal and lends itself favorably to a mock industrial operation in 



| >Jecessary approach to its development 

I (1) Brainstroming session. *- 

^ (2) Sketches of possible solutions to product design. 

(3) Scanning sheet of all drawings for product design. 

(4) Sketches of possible die design, (all members) 

I (5) Scanning sheet of possible die designs. 

' (') Sketches of jigs and fixture design, (all members) 

(7) Pair up class. (11th with 12th grader) 
i (8) Assignments of jobs and duties, (makes own choice) 

fc -.aboratoiry facilities 

^ • The research and development center may properly be an integral part of each unit 
4 .aboratory. It is the idea center and in larger school systems should be given unit status, 
pin this position it would house charts, samples, models, mock-ups of mechanisms, simple 
P nachines as in physics and mechanics, typical structures in various materials, power 
If; transmission devices, electrical circuits, hydraulic systems and such elements basic to 
fedie development of products and projects. Books, catalogs, manuals, slides and films 
p should be available in the included library for additional resources. The microscope and 
ff; scientific photography find application in research and development.(l) 
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Idoas for research nnd development 

(1) Waste stock from a company. (What could be designed from It?) 

(2) The company has a simple problem which may be a challenge to a group of stu- 
dents, How could It be done better? 

{■>, A “Think Room" for students who have similar Interci ta in research and de- 
velopment and patents. (Consultant) 

(4) Bring in attorneys for patent information. 



Conclusion 

Industrial arts is an area In die school curriculum that can demonstrate opportunities 
for hl(,h“lC'^Gl creativity, problem-solving and a study of the vast technology of a ore- 
dominantly industrial culture. ' 



The creative naturcof research and development In an industrial arts program fosters 

for stiJ ’ j a type of freedom that helps to develop physical, mental, emodcnal one 
estheac growth. 

Sounu nd thorough investigative techniques which lead to better problem insight 
are, in research, valnable learning experiences. 

Th< nodom trend in education shows that various aspects of living become more 
meanin. die student when he experiences tl; 3mas a whole. A research/developmeni 
prograr . readily Justify its continuance and expansion because of the true-to-llfe ex- 
periences it offers the Industrial arts student. 



FOOTNOTE 

1. Olson, Delmar W., Technol og y and Industrial Arts. Derivation of Subject Matter from 
Technology with Implicatioii^i for Industrial Arts, Ohio State University. 1957. 
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TECHNOLOGY FOR CHANGE 
IN ELEMENTARY SCHOOLS 

STRATEGY FOR CHANGE 

Elizabeth E. Hunt 

L g jycadon 18 an Invention . It is a man-made solution to a problem. Like other Inven- 

subject to re-dasl^. ThTs is SI Aelfs^lf my 

‘ I s“SSd like^ .m'® Technology for Children Project developecL 

Li/o-., ^ ^ three things m this presentation: One, uj discuss *Mesijm" as a 

way of thi^lng. Two, to present the definition of ed '^don and the repulrina th^i-oH<'ai 

“r^gu^TrSc? we ere ceHl„g^e\«h“ 

111 l?^oblem-e-^iS|. “ solution tt> a problem. Or. 

ahoul excitement in talldngtoyou as professional persons In industrial arts 

tey^'Zyr ^ 

^ a® y'^y of thinking. We have been exploring 

Ihnrh nMUir-m h93K thls Cognitive process can be developed In 

fbodi children and adults. We have had delightfully exciting design sessions with thernir* 
peatery elaasroom teachers bn the Project Inti they In turS “S * “r SrOT 

■•Whatlatheproblemr' This if tie first Id m*t 
|lt is also the most important step. Something as simple as changing one word in the S 

fwCcarl* nfl ® "«flnl«nn of m Jo 

i-nnrkm?’ .‘ml i ^ .^®^* the definition of the problem from 

parking tlmm to storing them makes it possible to develop the idea chat elevators 

van be used to take cars up for storage. This tiUows for a far better utilization of soace 

»tr.rr?r’J./“«n f ” “ during the days Silf Sre p“ palter, ^ 

airscrew, was stiU In vogue. Had you sat down to re-define the problem related to forward 
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thrust, you might have defined it ns one of developing a more efficient nroDcIlor rw w. 

might have delined it aa one of propulsion. The latter definition includes tile posslbilit 

engine as a solution, which when used obviates the propeller altogether as thi 
primary means of forward thrust. anogetncr as tn- 

example of re-thinking a problem was brought to my attention during th 
strike of garbage collectors in New York City. The Project staff and I w«re 

problem of collecting garbage. Wesley Perusek nfferod the informaLn thaf sSmeon. 
at tlie Llniversity of Pennsylvania is working on the problem of developing and testing th 
idea of creating slurry to dispose of refuse. This means that garbage from an 
house, for example, would be ground and mixed with water or some otlier fluid and nine 

need for trucks and collectors altogetlier. Richard Hamack of the Pi-oject staff remarked 
“Say, that woiUd be like a slurry vrith the fumes on top.'* siaix remarked 

the T<?chnoligv^f(Jl°0 ^ problem) which has given rise to the development c 

S ^ , Chlldien Projec*- and portends further innovation and implementation 

management of the learning process. This is m 
own definition, as far as I know. I submit it, knowing full well that one rarely if evSi 

JoISflL? "4?, “1 Thlt' ‘s Why pfoblems aro alwSya, aS act ro4,e" 

design way of thinking'* is so exciting. Virtually all prob 

^re aT,u"aVI;i^^^^^^^^ greater'tbe possib^lSU ot 

procJs^s^*'Drot^S'rus°n "^"stitutlonallzed management of the leamin 

process provmps us a new field m which to op . rate. First of all, it zeros in on the learn 

^ where the “givens” lie in what educators are attempting to do We 

feamriS'bTT ‘S"°re “>e Psycho-biological bases (or the inherent nature) o 

dl^amfc? T-hST • s.rt °f airplanes can ignore the science of aero 

Ramies. The. o, by the way, an old saying in the aviation world: ''Give me an eno-in 

powerful enough and I'll fly a barn door.” Sufficient power applied to a propeller^ca 

into the air. However, C much S^re efficiS? me^od 5 
aciueving flight Is to shape the vehicle so that its surfaces produce the greatest an- n 
of lift while creating the least amotmt of drag. In a comparable 

prevalent proposals for change in oiir schools have been for a longer school day, year 
round sch^ls, more emphasis on marks, raising standards, etc. Implick in suc^ 

''if lacking in efficiency in our present management of th e leaimin 
fwffrr make up either by additional pressures on children or by prolonging th 
inefficient system for another two or three montlis. ^^nging m 

complex to discuss to any great extent here, but 

anampung to 

torv ^ 1® evidence to support this theory, that the active, explore 

tory, mOTipulative behaviors of children are neuro logically based behaviors. Something i 

demand a steady stream of sensory data input. Sensory deprivatio 
IS that when the human organism is deprived of all sensory dati 

after a few hours. If subjects continue to be deprived of sensor 
stimuli, they become disoriented or hallucinate. n c ro oe aepriveo ot sensor 

Ano^er idea, closely related and supporriveof the importance of exploring or manlp 

gineS? environment has pSrhapfbeIn one 

® teachers. One reason is that the non-human physiS 

m^IT irvGU prff ^=^^esponse. (This is more than you can say for some hu 

^d laws ci? dedE? rl way, it responds in a given way, so that principle, 

Stv m Inf^iticonr non-human, physical environment respond 

'fWn? intelligent beha\Jor. The infant, upon dropping his rattle, can scream his hen 
off (an emotional reacti<m), but to no avail— unless the cry brings another hu m bein 

In^a s?ns^"^^is n? picking up the rattle for the child 

in a sense, this non-human physical environment invokes its own discipline. 

intense and perslsrent exploratory behaviors of children, given a rich environ 

occur [dnte'bofrfo ihmf' account for the tremendous amount of ^information chlldrc 
nccurniuate before iney ev^^r come to bcIiooI 

wluch'utIltzGrSl?5hf«?;.'4'‘V''™ -J'C ‘=‘■“1 -t cl.-isaroom cnylronn,or 

rfco' tills basic exploratory, maniiniiatlvc drive by Including n wide variety c 

tools, materials and other items. The energy, the interest, the curiSity ornhi?d is re 
leased m this environment, to accrue for him infotmation through all of his sensory chan 
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iel3. Gathering data and/or information from tlie human and non-human environment 
hrough all sensory channels is, to me, synonymous with learning. 

The classroom environment plays an indispensable role in the total theoretical frame- 
vork and, therefore, has become one of the focal points of development in the Technology 
or Children Project. Fortunately, we have been able to manipulate this environment at 
vill in the Summer Institutes - to have free rein in demonstrating to teachers what hap- 
pens when children operate in this kind of setting. Our classroom demonstration in the 
;xhibit hall is only an indicator of the direction in v/hich we would liko to go. It is not 
•-onsidered a finished design of an ideal elementary classroom. It needs f urther develop- 
nent and testing. You will also see examples of the kind of classroom situation we are 
alking about in the film "Design for Learning”. 

Another focal point of development in the Project is a program of preparation for 
he teachers. Teachers who have been prepared under our present programs find that to 
jperate effectively in this new classroom environment is a different kind of task and 
:alls for a different set of competencies and guidelines. The Summer Institute allows us 
’reedom to try out the teacher-preparation program that is appropriate for working with 
:hildren in this new environment. 

Much concern has been voiced on the part of teachers, administrators and parents 
IS to what is going to happen to the subjects, or to the broad at'eas of the curriculum when 
he learning process is managed in this way. 

Six broad areas have been identified as being appropriate for an elementary school 
:urriculum. They are: language arts (sometimes termed tlie commur’eative arts), 

nathematics, science, social studies, music and the fine arts, physical education, healtli 
ind safety. In the Technology for Children Project, we perceive tltese broad areas of 
cnowledge primarily as ways of thinking about and dealing with the human and non- hum an 
*nvironment. These processes of thinking about and dealing v/ith the human and non- 
luman environment are often categorized as either cognitive, affective or psychomotor. 
These processes have accrued for man a bodv of knowledge - or content, if you will — at 
in exponential rate. These proces js of thinking about and dealing with both the human 
ind non-human environment have become another focal point of development in the Tech- 
lology for Children Project. 

It Is theorized that if a child (or teacher) develops these ways of thinking about and 
< iealing with the environment, he will derive for himself his own unique content. It will 
I :ome to him in a way which will have meaning for him. He will be able to relate to the 
" .nformation. Further, by developing these processes of accumulating data, the Individual 
; 'hild is in a position to add to his own stockpile of information, rather than parrot infor- 
nation. Also, as these processes become more finely tuned and the individual’s stock- 
tjile of information becomes larger, he is theoretically able to contribute to his culture's 
fstockpile of Information. 

'Vhat are these verful processes of thinking that derive for man a body of knowledge 
at such an explosive rate and enable him to control the physical env .'omnent at greater 
and greater levels of sophistication? 

? One, which 1 have already mentioned, is the * ‘design way of thinking”. Another is the 
‘“scientific method way of thinkirg”. Another is mathematics, 'This is a system of logic 
I30 powerful that through mathematical calculations, for example, the existence of a planet 
land electromagnetic waves was predicted prior to actual “discovery”. 

I When we begin to identify specific ways of thinking, it ia obvious they parallel in 
iaart the broad areas of the curriculum. I discovered recently in an art course that rny 
^failure to render a decent oil painting was not due to an inability to apply paints to the 
■ canvas, nor to my eyesight, but due to the fact that I was not perceiving the objects to be 
i^painted in the most effective way. 

I What I am about to sav is at the heart of the theoretical construct from which we aj.c 
innovating. 

The classroom envi; jp-oent which includes a wide variety of ^nd materials and 

Mother concrete itemrs and a ows children the freedom to interact u ’ irh these ma- 
:erials in both directed and : ai-directed ways is the raw material or out of which 

all of the cognitive, affective and psycliomotor processes represented in the broad a >s 
of the curriculum ^ be dc 'loped. This tlicoretieal construct indicates the d’r< • * • 
irc takli In tJit oirjgy for Children Project. 

I si ‘Id like to move from the tneoretical level of tliis presentation to what in uctuaily 
being In rnented in tlie Project at die present time. 

Ihere are two distinct phn • > in the Technology for Children Project. One is the 



Summer Institute of Technology for Children whprp w^hrinn • 

developed classroom environmLts. The primarTnu^DM^^ 

environment. ^ classroom teacher) dealing with a tool/material 

cla Jr^^m^S"char“"ternf T?" elementary 

contributors to the Projectby trying out the tb^rv m ^ 

have the "on-call" asslstance^Vhv^P n 7 1 ^ classrooms. The teachers 

staff. assistance of three Research Associates in Technology of the Project 

construct 'T^have^ desc^ril^ed?^^"n*M n<r^fhi*^° phases of the Project, the theoretical 

development which have been identified. ^ ^ question, 1 shall use the focal points oi 

catedT^w/'Jaie%?in^We to SS"' ? environment. As I have indi- 

our bigenuity and abiUtv to ® environment of the Institute to the extent of 

classr^m -vlJonmiiXc^^^^^^^ Each Summer Institute 

the elementarv classroom ^ ssl^mly better. The classroom environments of 

modified uniformly in several wavs Thev »f school year have all been 

tool panels, -b-ait 

ommended set of tools nrh^r i-hr.*, .1: itiey have all received a rec- 

indlvidual teacher's own ideas ^ Th^retiValiS''^^^''®?? classroom reflects the 

(After all, how much sensorv data innm7o*^ i!* ®."vlsion a classroom without desks, 
desks from tJ '3 classroom in the ^ We do remove the 

write when n^essa™ Xy ChlWren are aUU able to read and 

board, typewriter and hv entHrifr A^ork on. They write on the black- 

fullblowS^ir^emenmti™ of S? Sv om mm'?-, ^ = 

attending the Institute are able to i^dlfy iSir cla^sr^mraTl^Lt as" the teachers 

rooms in the Summer Institute are modifiel. least as much no the class- 

teacher. We"detemi^^tiie°effecti^^^ the preparation of the elementary classroom 
in the Summer In^mte In naS^ h,^ Lt / preparation for the teachers 

school ear following the Institute * Whar^th^ the children do in the clansrooms during the 
ai this point falls on a continuum frnm . actually doing in the classroom 

Gl^!?^®’ l’ ” P-^”»'®"-“lvlng apptLih%KTe^liyr°’° “ 

can. M?ated“?f “• “>= kinds of acavities which 

children develop the cocnltive affecov ’ classroom teacher has an Inherent way to help 
broad areas of L currlHIlm!’ Hw mn~ ' P^acsses reflected In the sir 

cutting edge of our efforts and is rhp teacher to do this is at the 

mer fnstlmte program! ^ ^ ourselves in the 1968 Sum- 

partilJuarly^ye proS to institutionalize the findings of the Project- 

have effected any chSges this happens will we truly 

dren\*s”uch ap(^naSv°K)\Si?one^^^^ a tectaologlcally-based environment for chil- 
chlldren deveX me mL^S^Sf ;.l' t“ »\"h«ewia,al the teacher needs for helping 
and social environment. thinking about and dealing with the physical 

must also b!? a^pSent to^you^ a^SusbSal^a^^^ ^ effector of change. Howt /er, i* 
creating the most potentiallv nrnrinrrt«i7 ^ ^7^ educators, mat your role is cardinal in 
If dlls pSsenS^ hM leamhig environments yet devised for children. 

aut, then our time here will have tew^ll ^ent.°'^°"°°° °* 

D:-pa”r.«“'Er ^f voco.i»„ol Edv»«on. NJ S,o1. 



o 

ERIC 



256 



EFFECTING CHANGE Tl-mOUGH THE ELEMENTARY 



CI.ASSROOM TEACHER: INSTITUT^ PHASE 



E. Arthur Stunard 



If education for children is to have a brighter outlook today, it must through our 
elementary classroom teachers. The elementary classroom teacher must feel a need for 
curriculum change and, in the final analysis, be the one to initiate new learning techniques. 

If technology is over to make an impact at the elementary school level, industrial 
arts educators must become increasingly concerned with how to change elementary teach- 
ers, in addition to being set on developing consultants to woik in classrooms. 

The established hand-mind dichotomy is a strange one. Every legitimate activity 
and profession Involves the human being in some form of manipulation. The classroom 
teacher often does not recognize the values of real experiences of construction and active 
problem-solving, therefore he tends to stay away from this type of situation, relying on 
the more comf^ i table, traditionally academic approach. 

Up to now, college and high school curriculum seems to stress the abstract forms of 
education as being the scholarly thing. Consequently, the elementary classroom teacher 
has never had any real training within the active framework of concrete learning or 
experiences. 

The task of changing this thh ‘'ing on the part of teachers is a monumental -ue. and 
cannot be accomplished by just a four- week workshop or a single three- or x-senv'ster- 
hour college course that is in fact relatively unrelated to the classrtxjms as tl; y exist 
in the individual school districts. 

Many educators have latched onto these unrelated courses as cure-alls, and noglecr 
thei:.' cesponsibilitles by not providing programs for change. 

The emphasis in elementary industrial arts should be placed on both pre- service and 
in-searvice training to heip prepare elementary teachers, so they may assume primary 
responsibility for implementing this type of program. 

The teacher needs sufficient time to offset the basically academic approach presented 
f in his college experiences. 1 am convinced it takes a minimum of two six- week institutes 
plus ongoing follow-up with actively supportive consultants, during each successive school 
‘year, truly to change the classrooni teacher. The short three- hour course can be helpful 
but at the outset leaves much to be desired in terms of real change that wiU affect children 
in the classroom. 

i Much of the research being done at Lite elementary level to prove or disprove the value 
■ of industrial arts activities seems to reflect tliis basically superficial approach to teacher 
education, in that we are being hard-pressed to show some significant difference in the 
• learning that cakes place. 

The Institute of Technology for Children is only one pait of a program intended to 
fchange elementary classroom teachers, not through indoctrinatlcnbutrather thr ugh mu- 
;tual exchange of sound ideas. The elementary classroom teacher requires a minimum of 
_ two years (two institutes and two successive school years with children in the classroom) 
|to become truly changed and ready to initiate a program of this type with elementary school 
i children. This change may seem slow, but effective change is slow. I can no longer accept 
|the notion that I can have elementary teachers in a three- semester- hour course and affect 
|them enough so they will do all that is necessary to cause a significant difference in tiiexr 
classrooms. 

I In a program of change, talking or lecturing is at a minimum. Doing, acting upon, 
^observing and questioning is at a maximum. Respect for each individual’s thoughts is a 
( must, and change begins to happen when all new ideas are exp>osed and proved to be sound. 
What is in an h. tir?te and how can it r’lost effectively cause change? 'Fhe job it must 
do is far greater tha just pre ontingabody of information for digesting fay program par- 
ticipants. The total learning environment must be stacked in such a way as to cause 
change to each per.-, on In attendance, and oven more important, at Individual rates. 

It was gratif' ig i > road, in the October 1967 PACE Report, some comments from 
Carl Rogers, t Western Behavioral Sciences Institute, which reflect very adequately 
the attitude tli. must prevail during the experience of this Jtitute, I quote: 

“. , . the goal of edac'^tT^' ' lould be to develop a society in which people can live 
more comfortably witii change than with rigidity; therefore, we must develop 
a climate in which innovation is not frightening. 
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Under the int< nsivc experience approach, groups of individual'? live and mnni 

Tlfe°^e*^^nha ranging anywhere from a few days m several . 

e emphasis is on interaction among the group members Intenction 

hJrLfenSs^an^f^caS'^ atmosphere that encourages each participant to drop 
K-nses and faendr ar J thus enables him to relate directly and onenlv rn 

other member of the gro,;p _ hence, tite basic encounter As a result 

mi themselve,s and each otlier more fullv than 

IS possible in die usual social oi workimrrelatinnQhina mso ^ 

risk-taking and honesty gene Sms TJ '^l^mateoi openness, 

and cha = self-defe iHnf nrhTh enables the person to recognize 

construWe behaWoS ® “<ioPi ™ore Innovative and 

how an intensive group experience woiiid differ from eroun 

i^?d« c"?HS~ 

time^rn^H^vmS^® during the six weeks in attei ' ince are great and neec 

participant tha^ Sis Sea' doe*?“aJe merir^^^^^^ 

children, nieric, ana a Denei that it must be developed with 

'en'ih ^7 '^ 7 °"'^ extremely important it tht 

for childre^n in the classroom. advantages cf technologj 

lion *J'eKm'S?vTlairSo^ acquainted with technology as a possible introduc- 
of elemental inSrial ar^^^ present philosophy 

operating widi chifdSn fn rhif . establish a theoretical base foi 

“crafts--ori* -ed 1^6^ toward 7" has a rather sketchy and often c 

nicate his Aough.^ wttS’thru^dersS^^Sr^^^^ encouraged to comma- 

fully for better^ones Durlne thisnerinH ^h*^*^^^— at any time change his ideas, hope- 

he be involved li. and af least'^han f ^T.rt SSor 'chSli* 

Ucip^t is pS Si IlriSi'S?robte “senUally that of problem-solving. Each par- 
rial experiences While tool manmnlat-/”^*^^ which include both tool and mate- 

»y epTciflcra'snotcriSatS?^^^^^^^ ¥om s^SusVoS mTn"",°‘ 

that tbs newenmpr k nnwc nf 1^0 rj- : ^ mam objective, but rathei 

in >-'“““ *uir ineffecavenest 

not need it for some time is ourelv a wn ® student how to use a tool when he may 

ized instruction must go on at^all tilnes everyone concerned; a sort of individual- 

mate^^a?s%"nd fa^c“ j 

lui " ^le man^^it'uons'iim 

labor'^fory °sessioIis^‘if con*^^ as pos£,iblc. The participant, during 

a rerwanls witli the entire group. ^ answers and solutions are discussec 

sclf-Smldence L° nifne'd ISd° h'i‘°"a ’""‘'u ‘"'unse. tool use increases as 
to him! for "ntlr? riliu. ’ ’ iu avaliablt 
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As the period of experimentation is extended, any material of industry is legitimace. 
The important goal here is to develop a way of tliinking and dealing with our environment. 
The new classroom must be a much richer environment than just the rows of desks in 
the more traditional classroom. 

It is exticmely impyortanc to note that whenever people are subjected to new experi- 
ences, such as die tools and materials of technology, they automatically go through a feel- 
in<': of inadequacy, a feeling that everyone present knows more abou. ’ ^ area than they 
dc. It is vital to recognize and plan for this period. 

^ One of the pri?nary objectives for the professional staff is to prov Jccessful ex- 
peiiences, experience's that will progress slowly, if need be, from the very simple to the 
very complex. Each participant must walk away from this activity feeling as though he 
accomplished something worthwhile, and have the confidence to try another on his own. 

The institute is established each year in an elementary school, and the classrooms 
are modified, as was demonstrated in our classroom here at the convention, to simulate 
the setting the idens will be tested in during each school year. For the purpose of the 
institute, such rooms are identified as elementary classrooms, adult classroom, library, 
movie preview room, materials preparation room, laboratory, small conference rooms 
and an office to act as the joordination center. It should be emphasized here that no in- 
dustrial aits shop is required or set up. The elementary teachers would not be prepared 
to use it, and since they will be returning to schools without such facilities for their use. 
It would serve little purpose. Perhaps later in our development, as school districts begin 
hiring consultants in tecii ^ogy, a need may be evident. 

Another important inv^redient in the institute experience is the children. In order 
for the elementary classroom teacher to change, he must be aware of the alternatives. 
As you have seen in the film "Design for Learning", some of these alternatives are 
remonstrated. Although the children are gaining much from their experience, the primary 
reason for having them at the institute is to let the teacher observe how children operate 
in this setting. The classes are arranged in such a way that they represent all levels of 
learning, K-6, and aredivided intoprimary or intermediate classrooms. Each classroom 
of which there are four, is directed by a master elementar;/ teacher, and an elementary 
r industrial arts specialist. The desirable outcome is to each participating teacher 
see the resultant activities develop through these two specialists, with the elementary 
■{teacher assuming the major leadership role. It is hoped that with the experiences of the 
; institute and the servic s of a consultant provided by die Project, the participating teach- 
ers will be able to cond *ct similar activities upon returning to their classrooms. 

During the four weeks that children are present, each teacher is asked to select one 
child to observe, and to keep an anecdotal record of his activities, for at least one and one- 
half hours each day. The record is kept under standards established by child study spe- 
^.cialists, who help these observers develop good record-taking procedures, and becomes 
^clinical evidence of the learning activities of that child. During this data-coUecting 
^period, extreme care is taken not to formulate any conclusions. This is done through 
e^roup discussion, with the services of a child study specialist. The ultimate goal is to 
.nelp each teacher develop impartial observation techniques. 

i After four weeks, the participant prepares an abstract of the data he has accumulated 
l^electing only one area of the established curriculum, and draws out all evidence support- 
ling this aspect of learning. The conclusions ''overwhelmingly' support the selected area 

evident that science, mathematics, etc., have taken piace without spe- 
^citic times being set as and generally at a much higher level than expected. 

1 K observation phase of the insU.Jl'^ has many more values than just verificaUon 

that learning has taken place. To mention jvs; one, it is an excellent opportunity fur the 
professional teacher to look at a child in an objective way and to see him as he really is 
f ~ -living, active, investigating, constantly digging for facts, moving things around, puttiur 
things together, feeling, smelling and sometimes \ ung a ^^ery mischievous fellow. 

The idea of technology becoming an integral part of the elementary school program 
: IS not new, but the fought that technology can be a base fre.m which to develop all areas 
af learning that might take place in the school environment is unique. It is no longer 
possible to think in terms of adding technology to the curriculam; a much broader concept 
must be developed. ^ 

The Technology for Children Project, tlirough its institutes and follow-up activiucs, 
is attempting to de\ lop curriculum which allows children to explore the "woild" and, 
note specifically, to be significantly challenged in the classroom. Classr< )ms of the 
Q ist have traditionally provided for chiloren all that seems to be against iheir natui\d 
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arrangement we* ha"^^eneran^acceDt^* hem ih usual subdividej 

ete^.3St Sa^%“ EeS^ 

Tectao'lolS’ fSrchuSIf ay°how?SnM learning process of the Institute of 

to vocationtl educaaor f «1«? P^ ecacnlly no reference 

tng construcaon. wriSna deso^^ inherent in eve:^thing that children do dur- 

they ^re, would rather becorr e invr^vpH ting, etc. Children, being the generalists 

Of vocational ecTucStion.'^^'^e^e ^eems^?o^b?iSd^ stereotyped Image 



Mr# Sfunard is Assistant 
cation, Trenton. 



Director of the Technology for Children Projeef, NJ Sfofe Deportment of Edu- 






EFFECTING CHANGE THROUGH THE ELEMENTARY 
CLASSROOM TEACHEi,: CLASSROOM PHASE 

'Thn. U 1 ^ 'Joseph Dispensa, Jr. 

second Phase. which^5SSl^“i;;f Phase”. The 

P hm.y "h® P^saotaaon is to describe what happens in the Classroonf 

miUa°ra“m*taoTo^rto“Sln P^^ •h/' •• designed to 

#>ifhTTionr-a»-i, V lujuiTen program Within the classrooms of a given number of 

r^mi:X^'?,?^S'r'fnsatuto S “Tl'h'*. l^-h-inad fr^m ea"'JfS=aL°! 

Sirou'meT or ™2 E “ 

With each teacS: ^ ^ ® ^ following conditions usually exist 

experience of taking an anecdotal record of a child's re; ponses tc 
place through San^p^u^'aSroV ma^^ learning can cake 

maleSLtrnd myanipmaaTtol^ii “h‘"® ' *'= 

ISrtyrfaiytoo\°pMS'Mdy?,y “h® h==" “hcred to include a workbench. 
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chfld?.^n previous experience implementing the Technology for 

Chilaren Program in the classroom environment. 

ha= teacher generally returns to his own classroom on shaky ground. He 

t^aewS ewe?inS teacher preparation aSd previous 

a ^ ^ person to venture anew in what may to him be 

approach to learning. He feels pressured Lv the other teachers to brine his 
Snslnt”of level”, even though this Project participant has written 

lum administrators to permit him to stray from the tracUtional curricS- 

change in the classroom environment has made it more difficult for 
^1 classroom organized, in that it is different from the classroom which 
ferns ordiJfni! activities. Because of his lack of experience he has prob- 

th?class?S)m SSV haf h«H T ^ expenditures. Also, 

mni^ to t^Si ch- fL f experience using tools and has not had the oppor^ 

inS ^e arriSlHe^ «,M 1 ^ ^ ® usually feels greater confidence in repeat- 

Sftimte Ite^knoL demonstrated, or those he has done himself in the 

thfnv new ^ nf ? however, that therealtest of his confidence is to venture into some- 

aSI fears w i?wnuid"be returning from one summer institute has ai? of 

Xht be unrealistic to assume they do not exist, at least in part. 

The Research Associate s stance with each teacher, as we see it is uninue in i-hnr 
tl himself out of a job. In other words, the Research Assocfat^\l att2i^?I 

^^?on o i ® teacher to a position of being able to operate within his en- 

independence. The Research Associate aluL 
and encourages the -fforts of the classroom teacher. He is not critical of wh- r^p> 

has previously done. The Research Associate Stempt^fo ask ',ue^o*I 
that will lead th^oacher to solve his own problems and thereby become less dependent on 
tbe consultant. The Research Associate in effect is applying “the design wav of thinUno-" 

in his relationship with the classroom teacher. He h%"®him fo detre Ae%1oU?^^^^ 
when necessary guides him to solutions. ucimc uie proiaem ana 

ic ^ class, one of the probable results 

„ *!?f Si teacher wiU pull back and will have reinforced doubt about his abilities 
especially if he compares the technical expertise of the Research Associate with his oa^* 
,^d mimmizes his expertise of knowing children and how to work with thSnT R tak?s 

I time to develop what is in effect a team relationship. tn mem. It takes 

^^P^ative activities which children can do are countless. Which 
activity to develop depends a great deal on what the particular child (or children! con- 

blfmov^r'^ direction the sensitized teacher feels her students ihould 

originate. Among these are student- 
*?an b^'^JuSefsl^ ^ns^tant-initiated. All sources of ideal are wiSTomed and 

UnS fhnr Ko ' determining factor is "do the students feel that the problem is 

they have chosen to find the answer to.” Ideally, the inspiration for activltie<? 

although obriously, not all of it canf We recognize, how- 
activities are among the best because the chUdren have 
;created the problem and are totally involved in finding the solution. 

ffo . "f® that the least effective way to initiate tool and material activities 

|c.itogemer dependent on the teacher, since they feel he knows al' the answers m r.ynf> 

'M?^Smfth7”^OT^*W?^ hini exactly ^at he wants. Statements such as, "Js thi 3 ?ighC 

fjvir. or What do I do next, Mr. Smith?” are indicators that the activitv is nm 

^Se cSfeV^h^dT^r questioned or cr. ted, and their involvement is superflc%l On 

■the other hand, statements such as "Do you think this will work. Mr Smith?” or "Which 

areindicators of a have LkeS 

iSvolvem^m. ^ have taken possession of the problem and show signs of intense 

nres^^f^roM^m^'''*' »ri°^ t^l/material classroom environment inherently 

present probl..ms. Having teachers and children become aware of the problems and 
b .come involved in solving them is the beginning of an effective learning situation. 



Mr 



Dispense is Research Associate in Technology with the New Jersey Department of Education, Tionton. 
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F-15.1 AIAA 
Special Inferesf Session 



CONCEPTS IN THE EVALUATION OF STUnFMT 

Chm., Tad H. Herring; Rec, L. Kenf VanMoter; Speoke 
r/i>ndell Coger. 



PRO_GRESS AS APPI lED TO TFACHFR FnurA. 
rs, Ronald W. Sfadf, Kennefh R. Clay; Hosf, R 



EVALUATION IN TEACHER EDUCATION 

Ronald W. Stad 

ment;\^re are' Srco^ts® Ve within the depart- 

where where the department’s product^ tear^h outside — in the schools , ind else- 

educadon'. loZZ!n\ 

ity of the staff. ^ uiontyof phenomena generated by a small minor- 

25,d00 produce wiU°hivari^lv^cet^^^ principle. A business that markets 

its products rremll L^stae^^^^^ wL in^nn'^' "^ore than a thousand o: 

four hundred of the ouSetsf ^et 80% of its busine^^s from 

same'"menTpfoSScrS?e?^^^^^ always the 

publications "Lid service (a^^S per fen^ VTe'^cf^O^ me^ul teaching reseat 
pointed gjfjeiy Significant implicaLns for evaS^tSnl^; Ja^cLr^edS^tTon " 
d..e teacher evaluation, with emphasis or 

and twenty years^ do^'^e withto a department, it follows that five, ter 

Longer thVmost of^s care n K cost-consciv. ... than we now are 

unit of measurement is gohig ../Ijit /nf 

student hour per departmental^ roar &} information communicated and retained per 
retention but wUI bTrTcTraed^* ,he dismnt Ume, we will not worry a£u. 

ever-chanrutg syettrn'oS^Tg^rmng'hfr^ca^^^^^ *" 

complex phenomena one day. ^ ^ is vocation, -ve 11 be measuring these verj 

EducaUon°^it**II?iducrnc^bour'a'S' moke innuendo to the state Board of Hlghei 

stitutions in IliinSs o ® cem?o? oH I >®=^“Phnaively than several of the other in. 
credit hou^ accumulated in pnrh Hon ^ nation car. get computer output on costs nc.^ 
the evaluation orinSual sta^ ^ making. 

to sell rank and pay ir Teases in narr i- possible for chairmen and deans 

ment for hard data^becomes greater. ^ bunkum, but each year, tlie require- 



People who make rank and pay decisions want to know the number and type of publi- 
cations, the number of people who attended speeches given by the staff member, the num- 
ber of quarter-hour credits accumulated, the number and type of committee assignments, 
the number of graduate student committees, the number of recruimient trips and number 
of potential students contacted, the number of ~ you name it. Sooner than we think they 
are going to have the information. 

This movement in American higher education means that v^e must begin now to eval- 
uate teacher education effort against the following kinds of cost-related criteria: 

1) Does the department offer a minimum as opposed to a maximum number of 
courses to assure optimum utilization of courses elsewhere on the campus, maximum 
class size, ease of scheduling, ease of staffing, etc.? 

2) Does the department offer courses as infrequeiitly as possible - considering that 
students must be afforded the opportunity to take necessart' courses dur <r the limited 
time they are on the campus? 

3) Does the department conduct only significant research to assure minimum expense 
and maximum short- and long-range knowledge additions in its fi.eld(s)? 

4) Does the department utilize the technology of instruction to mnxir-'ize learning 
and reduce costs? 

5) Does the department conduct courses with a minimum rather than a maximum of 
class '■com and laboratory space, equipment, maintenance and udltty expense? 

6) Does tlie department utilize para-professional personnel such as graduate assist- 
ants, laboratory technicians and classroom aides, and non-academic personnel such as 
administrative secretaries, secretaries, stenographers and file clerks effectively to re- 
duce costs while increasing learn ing and services? 

(B) A second it dication of the fact that only costs result within a department is that 
die important results, i.e., what graduates do in the educational enterprise, must be eval- 
uated - before, immediately after and long after graduation. We have to be much more 
sure of teaching and other abilities of professionals and para-professionals who leave 
our departments in future. Whether it comes before graduation, immediately after, or 
j is done as an integral part of the next degree, internship in actual professional situations 
I has to become a continuing aspect of evaluation (and instr ction) in industrial arts teacher 
I’ education. 

P Results have to be measured all along the line on a x>nit, course and program basis 
iv but the most important evaluation, i.e., evaluation of the completed product before it goes 
into more or less independent service, must be more realistic and more thorough than 
? it now is in what we call student teaching. 

I As before, the evaluation during internship will be twofold. On the one hand, the 
I near-professional will be held to high standards of subject matter competence and on tlie 
pother he will be evaluated according to standards of pedagogical prowess. 

Ivi 

fp Subject matter competence 

I The intern of four, eight and eighteen years from now will be expected to understand 
l^ iinito within, and the totality of, tlie economic-productive scene in ways of which people -n 
^. the behavioral sciences (which study industry, trade, business, commerce ai»d other pro- 
j^ductive institutions) have only dreamed. Our majors (and consequently our staffs) are 
tf, going to be evaluated against criteria of understanding (not control) of major aspects of 
I productive society, i.e,, important segments of the world of work; (1) according to size 
p of organization, from the small, local firm which employs a limited number of workers to 
the large corporate enterprise which employs thousands of workers and operates at the 
international level; (2) according to degree of mechanization, from the organization which 
g produces custom goods or services to the organization which mass produces goods on 
|f continuous, highly automated production lines and seldom redesigns products; (3) accord- 
f ing to type of institution, e.g., financial, governmental, religious, educational, recrea- 
p titonal; (4) according to degree of vertical integration with reference to primary, secondary 
3 and ternary operations; (5) according to degree of horizontal integration with reference 
to diversity of goods and/or services produced; (6) according to major materials, e.g., 
rubber, metais, plastics; (7) according to major processes, e.g.;, mining, data processing, 
communication, casting, repair; (8) according to major products, e.g., automobiles, appli- 
ances, toys, missiles. These are only a few of the ways future professionals will be 
expected to understand enterprise. 

These and many other categorical systems, singly or in combination, are useful tools 
of analysis for the sundry purposes one might have in analyzing productive society. The 
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national curri alum than most curriculum areas, but we are getting on the band wagon to 
assure a part In the orchestration. 

Because we have only begun to move in this direction, we have to continue for a time 
to evaluate interns against the rigo :ous and somewhat unrealistic pedagogical criteria 
of the present. We have to expect the individual teacher to be able to discover knowledge 
about segments of productive society with which we have not been concerned, organize 
parts of that knowledge Into manageable units of Instruction, select appropriate method- 
ology and set the educational enterprise Into motion, and finally test his own results. 

Twenty years from now the classroom-laboratory operator will not do his own cur- 
riculum design, instructional planning, methods engineering and cuallty control work. 
Other segments of the profession are rapidly developing specialties in these and other 
areas, and the teacher is becoming like the front-line foreman in manufacturing and con- 
struction in many ways. For a time, industrial arts will not be as sophisticated as other 
parts of the total profession; ultimately, it must be more sophisticated to assure an In- 
creasing share of the education pie. 

Therefore, we should continue the evaluation of tlie intern who has taped a narrative 
resul.tlng from visitations along these lines: he should be required to dig broadly and dip 
deeply into the literature for and about the segment of the economy he has \dslted. He 
may study frozen foods, metal stamping, heavy forging, wholesale drugs, or any of hun- 
dreds of other segments of the economy. Ultimately — say In six months or a year of In- 
ternship — he should come up with five to ten hours of well-tested instruction, consisting 
of films, readings, illustrated lectures — the works - and evidencing some of what is known 
by exact and behavioral scientists about that segment of the economy. His work should 
be checked by industrial arts teacher educators and related professionals all along the line 
with methods which are already highly developed in the educational enterprise, business 
and other professions. 

Many of this first crop of interns -say aboutfive years’ worth -wlAl evidence career 
patterns something like this: two years teaching in a Junior high school, one year reach- 
ing in a high school, two years of para- professional work while earning an advanced de- 
gree or interning for a second or tl)ird time and then work as a teacher educator, or a 
curriculum specialist in a federal or state agency, or in a large school district, or as a 
subject matter design anddevelopment analyst in a publishing company, or some such work 
with a laboratory equipment manufacturer-distributor. 

As our next few sets ofgraduates move, five and ton years from now, into these kinds 
of specialties, evaluative techniques relative to the future classroom -laboratory operator 
will change accordingly and we will need to develop many new evaluative procedures for 
the new kinds of professionals (and para-professionals) who will be doing supervised 
internships in goven.ment agencies and school systems and with publishers and equipment 
manufacturers. The evaluative techniques will be new primarily In the sense that they will 
be new applications of techniques already used by others who prepare professionals. In 
the main, evaluation will be conducted after the fashion of our more performance- centered 
enterprises — D-'rPont, General Motors, Sears p' ,. i Roebuck — the leaders in any field you 
care to mention. 

The more salient features of the evaluation scheme will be a continuing managenjent 
audit. It will consist In part of quarterly or pernaps more frequently scheduled and c are- 
fully planned, heart-to-heart, man- to -man, supervisor-to-subordinate, chats about ev ery- 
thing that impinges upon the production of goods and/or services In Uie segment of the 
educational enterprise for which the subordinate is responsible. His personality, his 
abilities for planning, coordinating and controlling the work of his own sulK>rdinates, his 
individual production In writing, research or whatever, these and many otlier things will 
be evaluated via the give-and-take of performance-centered discussion. Eiach quarterly 
chat will be recorded and the recording, together with concluding comments In the dis- 
cussion, will result In a written plan for continuation and improvement over the next 
period. This plan, together with additional, timely ideas from the superior and the sub- 
ordinate, will form the basis for the next regularly scheduled chat. 

The superior will use results of this procedure for comparing subordinates and 
making decisions relative to transfers, rank and pay increases, part or full-time instruc- 
tion, and ultimately the selection of his own aepiacement, assuming that. In turn, his 
superior, and his superior's superior are making similar evaluations and everybody will 
be moving up. 

If we In teacher education move rapidly to establish programs for preparing good 
classroom-laboratory operators, para-professlonals and the higher-level professionalc 
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teams - is going to be in this area. Audience response units in large auditoria, micro 
teaching, other micro work, the kind of internships 1 described above, team teaching, 
video tape and closed circuit TV and many other features of viable, modern, meaningful 
verbal learning situations will be evaluated. A replacement overhead projeerv-r won’t be 
nearly as impressive as eight millimeter loops appropriately uned in micro professional 
work or as resource people from area enterprises. (7) Content — evaluation teams will 
make careful analyses of the program, courses and units to assure that majors are getting 
contemporary (and historical stuff) and not outdated stuff. Much of what we teach was 
never important in the trades which out forebears looked at with a copy of an analysis 
text in their hip pockets. Accreditation teams will include people from the exact sciences 
and the behavioral sciences which study enterprise to assure that our programs are 
attuned to contemporary productive society. (8) Finally, evaluation teams will assess 
interdepartmental, campus, industry and community relationships. We have done little 
with this and have overemphasized the physical aspects of our programs. In future we 
will be much more concerned with evaluating our content, our pedagogy and our Impact 
on the campus and beyond. 

Dr. Stadt is Chairman for Industrial Education, Southern Illinois University, Carbondale. 
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CONTEMPORARY CONCEPTS IN 
EVALUATING TEACHER EDUCATION 



Kenneth R. Clay 
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Whenever we speak of evaluation, the first question that co 
tion of what?” This causes us to focus on educational objective 
they are departmental objectives, program objectives or co 
jectives provide us with guidelines for evaluation. 

We could probably all agree that the basic objective-' 
teacher education is to produce a successful teacher. Mowc' 
jective is far too general to provide real meaning or diroi 
evaluation techniques. Furthermore, as we all know, it is a I 
as Dr. Stadt has indicated, must be evaluated before, imme. 
graduation. While I would strongly advocate the need for exi 
in order to evaluate the quality of our product, I would questic 
of such studies, since the lime delay in obtaining the results is 
I will try to focus my remarks on kinds of techniques that perhaps will give us a little 
more immediate feedback on the success of our program and the evaluation of students 
as they proceed through our curricula. 

Dr. Stadt has suggested two major areas of competency for industrial arts teachers: 
the subject matter competency and pedagogical competency, 1 think most of us would agree 
that these are two major areas in which our students must develop competency. How- 
ever, unless we are more specific, it is still relatively difficult to develop evaluation tech- 
niques to provide us with objective information regarding the attainment of these com- 
petencies. What I am suggesting here Is that we must analyze and break down our edu- 
cational objectives into specific behavioral statements of the outcomes we desire. Some 
of the most significant research done in this area are the several taxonomies of educational 
objectives which have been developed by Krathwohl, Bloom and others. Their work has 
been based on a three-fold division of educational objectives: 

“1. Cognitive: Objectives which emphasize remembering or reproducing something which 
has presumably been learned, as well as objectives which involve the solving of some 
intellectual task for which the individual has to determine the essential problem and 
then reorder given maierinl or combine it with ideas, methods or procedures pre- 
viously learned. Cognitive objectives vary from simple recall of material leaxned 
to highly original and creative ways of combining and synthesizing new ideas and 
materials. ... 

“2. Affective: Objectives which esnphasize a feeling tone, an emotion, or a degree of 

acceptance or rejection. Affective objectives vary from simple attention to selected 
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to complex but internally consistent qualities of character and con- 



( 1 ) 

( 2 ) 

(3) 

(4) 

(5) 



phenomena 
science. . . . 

3, P_ syphomotor: Objectives which emphasize some muscular or motor skill, some 

manipulation of material and objects, or some act which requires a neuromuscular 
cooroinst ion* 

Objectives as stated by teachers, as well as those found in the 
hteratur>, can be placed rather easily in one of these major domains or classifications. 
To date, as far as 1 know, they have developed taxonomies for both the cognitive and affec- 
ive domains. It is my understanding that they plan to complete the psychomotor domain 
in the near uture. It would appear that much of our current evaluation of student progress 

education has focused on the cognitive domain, which largely 
centers on the acqu.’ition of knowledge. Some of our performance tests, I’m sure, have 

psychomotor objectives whia. emphasize some muscular or 
motor skill. However, we have largely ignored the affective domain. These objectives 
olfo ^"*®rests, attitudes, appreciations, values and emotional 

biases. While all three of these areas are. important in the evaluation of student 
o would appear that v^ien we focus on those traits or characteristics that pro- 

duce a successful teacher, the affective domain area has particular significance, 

devekinPH classification system, not only have Bloom and Krathwohl 

^ three major domains of educational objectives, but they have further developed 
fiahilf classification systems within each of the domains that they have currently pub- 
lished, For instance, in the affective domain, objectives can be classified as- 
Receiving or awareness 
Responding 
Valuing 
Organization 

Characterization by a value or value complex. 

® to examine these publicatione, 1 would certainly 

recommend them highly if we are seriously interested in developing objective measures 
the attainment of some of our objectives and goals which we hold, 
mu background information, 1 would like to spend the remaining portion of 

my time discussing some practical and, hopefully, useful techniques that may be of assist- 
ance as we evaluate our students progress, 

most in', portant challenges facing industrial arts teacher education in the 
Liidpnro ^Tecognize Varying backgrounds and experiences of individual 

InH 1 ^ ^ 1 design modular programs based on an accurate assessment of 

fnnmm ^cquired. No longer can we afford the luxury of developing 

a common curriculum for all students, ^ 

1° develop such modular programs, it will be necessary to develop much 
n"’®, techniques of evaluation. One of the areas in which students are most likelv 
to have acquired previous background might be certain psychomotor skill development anu 

knowledge. If we are going to assess this type of background ac- 
^rately, it would appear that we must first identify various levels of desired competency. 
While pnerall^y we might say that minimum competencies would be sufficient, in this 

® °'ber levels, so that we can design effective 

programs for students with a more varied previous background and experience. 

ia u,/if ® ^®^^bnique for assessing psychomotor skills and related knowledges 

m be exercised when designing performance 

r> rnm [.^31 they will produce a representative assessment of the various levels 

oi competence which we are attempting to evaluate. Furthermore, they must be compre- 

psychomoior^s^^^ knowledges and understandings that are related to various 

areai"rrfSl^vr ^ ^ Suggested, there are several other 

arJma' n ^ '*'f ®bould direct increased attention throughout our teacher education pro- 

f " f of the ability to think. Too often our quizzes, 

rTn if f T evaluation techniques have focused on simple recall and acqulsi- 

ninnof i ® knowlcdges. Instead, we must develop questions and evaluative lech- 

knowledge to achieve correct answers 
dJaf ioH ® questions rai.sed. Even our objective multiple-choice questions can be 

sUuSon correct responses require the application of knowledge to a particular 

Another important area where we must increase our attention on assessment is those 
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factors related to the development of critical thinking and problem-solving abilities. In 
Che future, 1 feel thai this will probably be one of the most critical areas of assessment. 
In fact, 1 think we are seeing even today the tremendous importance that these factors 
nave on successful teaching. 

Perhaps one of the best ways of assessing these abilities is to develop structured 
problems that can be solved by students. The structure and specification of the problem 
must vary according to the level of the student, time available and the desired outcome. 

Another technique that we tend to shy away from is observation of students while 
they’re performing classroom activities in both formal and informal situations. Oppor- 
tunities are presented daily where students can be observed applying knowledge to prob- 
lem situations, analyzing a particular problem and developing appropriate solutions. 

In addition to assessment of subject matter competency, another major area in our 
field which always gives us great concern is determining growth in ability to teach, or 
as Dr. Stadt indicated, pedagogical prowess. It would also appear that in this area the 
affective domains which I have discussed earlier would have major implications on this 
type of competency. I’m sure that we recognize that a true assessment of this ability, or 
growth in attaining this ability, must be delayed until .some point in time after graduation. 
However, we are constantly looking for ways of obtaining const'' nt feedback throughout 
college teacher education programs. 

A few of the major practices used in promoting growth in this area have been: 

(1) Providing early observation of public school classes and teaching situations in 
an undergraduate program. 

(2) Consideration of some aspects of teaching integrated into subject matter, cont^'m 
courses. 

(3) Opportunity to have teaching experience within various college classes. 

One promising technique of assessing the growth and development and effectiveness 
of such practices, while providing for continued development, 1 believe, is a kind of ex- 
perience with which we are experimenting at Glassboro. We label this experience “a 
practicum in indust.dal arts teacher education.” We are providing this experience during 
the second semester of the junior year. At this rime our majors are enrolled in what 
effectively is labeled as a single course carrying 13 semester hours of credit for a full 
semester. You might think of it as a professional semester. This gives us tremendous 
advantages, since we have complete control of the student’s time for one full semester. 
We are not concerned with other course schedules and having to work around them. 

During this semester, we provide what we call” an integrated professional laboratory 
field experience.” Our practicum has been structured to provide three types of learning 
experiences: 

(1) Field experiences in the public school industrial arts programs at three levels 
including elementary, junior high school and senior high school. 

(2) Observation and participation in several industrial or manufacturing industries. 

(3) Study of content selection and implementation of industrial arts programs car- 
ried out through seminar sessions held on campus throughout the semester. 

These seminar sessions provide us with the opportunity to integrate and build upon 
the field experiences that our students have with industrial situations and their public 
school experiences. Furthermore, we are able to develop and plan types of learning ex- 
periences which we can tryout in the public schools, and the students can then, in the field 
experiences, experiment with some of these techniques and report the results immediately 
. to a later seminar session. 

This whole arrangement provides us with some ideal flexible scheduling arrangements. 
For instance, we can decide to have our students off-campus in field experiences on a 
T concentrated basis for full days or even full weeks and then bring them onto the campus 
'y for concentrated seminar sessions, maybe lasting a week or so. Another arrangement is 
the possibility of intermittently having students participating in field experiences and 
% back on campus for a day or two each week. The specific structure and schedule of the 
practicum experience are largely determined by the kinds of activities we’re getting into 
J, and the demands or needs for time at a particular point in the experience. This experi- 
i:. ence provides us with an excellent situation in which we can make some rather specific 
S- assessments of the development our students have made of teaching competence. Further- 
n'"' more, here is an opportunity for the student to answer the question in his own mind as to 
whether he has developxKl the necessary competencies to carry out his role as a teacher. 

In summary then, 1 have indicated that we should: 

(1) Examine our specific goals and objectives very closely, both program and in- 
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Dr. Clay is Chairman of the Industrial Arts Departmen 



..tiassbaro State College, New Jersey. 
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NATIONAL TESTING: AN 
OPPORTUNITY FOR INDUSTRIAL ARTS 

Bryce D. Morch 
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Make a realistic career choice. 
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Prepare for a career. t-noice. 

Effectively locate and select an occupation. 
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Materials are to be reviewed by the American Vocational Association. 
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Other subject areas may have been and may new be upgraded by standardized testing. 
Are the nationally nermed tests needed? Certainly they can provide the parameters which 
have significance. Appraisal of some type is an obvious necessity in most activities. 

Stability has been claimed by several authorities as a possible result of more re- 
corded testing. The guidance values include information which may contribute ~o assess- 
ing abilities and vocational interests. Recognition for a field of activity has usually fol- 
lowed interpretation of test results. 

The improvement of instruction as a supervisory function is facilitated with normative 
data to contribute toward decision-making. Some tjmrj of national testing can precede or 
follow any nationally-accepted curriculum minlmums. 

Some of the respected men in our field say that national testing will not contribute to 
strengthen industrial arts. They say cur strength is in our diversity and testing will not 
contribute to diversity. 

Attempts have been made to make certain single tests applicable to the entire field 
of industrial arts, A copyrighted, unpublished set is entitled “Informational Achievement 
in Industrial Arts’’. It does have sub-parts. 

One of our chief problems seems to be the concern with broad concepts and basic 
understandings and the body of subject matter for which the test is devised. “Standard- 
ized tests may seriously affect experimentation, exploration and versatility,’’ according 
to another of today’s spokesmen. 

Tnere is a “terdency to fix the curriculum because teachers teach what they test’’. 
Is this all good or all bad? Inasmuch as we have not “fixed” our curriculum any better 
than we have to date, now about backing into it? 

We must follow objectives and the sub-objectives with the activities, experiments 
and concepts, which will reed to be brought into sharp focus with frequent revisions. In 
fact, national assessment may force refinement and acceptance of the nationwide stated 
objectives. 

We’ll have difficulty measuring creativity. But observations have already been pro- 
posed in the first national testing effort. Perhaps these observations will help. 

A problem on the Graduate Record Exam is no sub-part in industrial arts or voca- 
tional educ '.tion. And there are other limitations. We are reminded that it is difficult to 
test safety attitudes, leadership and work attitudes. Clever testing can bring us greater 
returns here than we might have thought at first. 

Some schools lack the necessary equipment. This may be the lever to get it. We can 
docum.ent over and over again how more generally accepted objectives can lead to broader 
acceptance of curriculum. We could have certain types of minimums for curriculum and 
therefore for equipment. Many state departments and other sources have listed suggested 
equipment for years. These lists may take on new meaning and significance. V/e can read- 
ily see how this could help many industrial arts instructors to assist the school officials 
to represent to boards of education who in turn have quantification and qualification of 
nted to -place before the public. 

Assessment will favor schools with fully trained teachers — the others will feel more 
i obliged to complete further training. Master’s degrees should become more prevalent 
with this boost. 

Federal programs suggest or require sufficient comparative measures for evaluation. 
This is done under Title I of the Elementary and Secondary Education Act. 

The number of tests in other subjects with several apparently national norms totaled 
i over 200 by a count in The Sixth Mental Measurements Yearbook by Buros, 1965. English, 
math and science have by far the greatest numbers. 

Buros lists thirteen tests in industrial arts. Among them are; 

lA Education-National Testing Exam (1947-62), Educational Testing Service 
I General Shop Work - Manchester, Semester- end Achievement Tests 

Mechanical Drawing Test, State High School Tests for Indiana 
I Middleton Industrial Arts Test 

lA Every-Pupil School Test-Bureau of Educational Measurements, Kansas State 
Teacher’s College, Emporia 

^ lA Teacher Education Exam Program - Educational Testing Service, Princeton, 

New Jersey 

No research germane to our topic was recognized in the Review and Synthesis of Re- 
• s earch in Industrial Arts, the Center for Research and Leadership Development in Vcca- 
' tional and Technical Education, the Ohio State University, Columbus. The publication 
lists in the bibliography: 
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March, Bryce D., Assessment of Informational Achievement in Industrial Arts 
(Copyrighted) Doctor’s Thesis. Carbondale: Southern Illinois University, 1961 
The abstract for this research indicates under “Purpose”; 

The purpose was to assess informational and problem-solving achievement in 
industrtal ar^s mechanical drawing (including sketching, planning and designing), 
electricity, metalwork, and woodwor'k as listed by instructors and state courses 
of study. This achievement is commonly expressed by the phrase, “Things the 
Student Should Know”. In order to measure this, a sufficiently valid and reliable 
instrument was developed and its effectiveness for comparative purposes de- 
termined. 

Dr. March is Head of Industrial-Technical Education, S.E. Missouri State, Cape Oirardeau, Missouri, 



According to the program notes, 1 am, under the general banner of “New Concepts 
in Evaluation”, to talk specifically about the purpose, content and techniques of “National 
Standardized Testing”. Exercising my rights, both as an amateur public speaker and ae 
a professional test technician, 1 am hereby pulling down the “new concepts” banner and 
hoisting a less general, more mundane one. The flag now flying over this portion^of your 
conference program is “well known but too infrequently exploited concepts in evaluation.” 

Having engineered a strategic withdrawal from the frontiers, 1 shall proceed tc 
expand the field of specific activities to be encompassed. 1 shall talk about achievement 
testing — national and local, standardized and unstandardized, objective and subjective. 

There is a series of national, standardized achievement tests for use in industri.J 
arts classes being developed under the joint sponsorship of the American Industrial Arte 
Association and the Industrial Arts Division of the American Vocational Association. 
This project had its origin in July 1964 when representatives of AIAA and AVA met with 
test specialists from Educational Testing Service to explore the feasibility and wisdom ol 
attempting to develop such standardized measures. 

A progress report on the status of the tests being developed has just been written by 
Dr. Ben Shimberg, Director of Vocational-Technical Education Projects at ETS and will 
appear in the May Issue of Industrial Arts and Vocational E d ucation. In this report Dr. 
Shimberg discusses the development of the tests under such ht^dings as “Study of Need,” 
“Organizing Test Committees,” “Planning the Tests,” “Writing Test Questic"-:,” 
Editing and Review, ‘Pretesting and Norming the Tests.” Because of the ready avail- 
abilit jf this report I shall confine my remarks on the project to an enumeration of the 
kinds tests being developed and the main steps in the developmental timetable; 

(1) The initial set of teste will be for use at the junior high school level. 

(2) There will be separate tests for (a) general industrial arts, (b) industrial arts 
metals, (c) industrial arte woods, (d) industrial arts electricity/electronics, 
(e) industrial arts drawing. 

(3) Two comparable forms of each test will be made available. There are 50 multi- 
ple-choice items in each test; each test has a 35-minute time limit. 

(4) Four preliminary forms of each test are being pretested at the end of this month. 

(5) This fall the two final forms of each test will be compiled on the basis of pretest 



(6) The final forms will be administered in schools across the nation for norming 
purposes next spring. 

(7) Hopefully, the tests will be on the market late in 1969 or early in 1970. 

The foregoing enumeration of topic headings in Dr. Shimberg’s progress report and 
of steps in the developmental timetable points up several differences between national 
standardized tests and teacher' made classroom tests. These differences can be sum- 
marized as follows: The standardized test, because of all the analytic and norming steps 
and the multiplicity of viewpoints incorporated into Its development, can provide more 



THE DEVELOPMENT AND 
EVALUATION OF ACHIEVEMENT TESTS 



Ollie Jensen 



results. 




272 



and moie reliable categorical information than the typical classroom test. On the other 
hand, some or all of the information categories utilized by the standard test may not be 
related to a particular classroom situation. Also, because of the long developmental lead 
time for the standardized test, it is conceivable that some categories of information built 
into the standardized test could be obsolete before or soon after test publication. 

In other words, the standardized test, similar to the classroom test, must be evalu- 
ated in terms of local, sltuationally appropriate, objectives. How does one go about 
evaluating standardized objective tests such as those in the forthcoming industrial arts 
series? I shall attempt to answer this question by askir.g and then answering a few more 
basic questions: What is an objective test? What is a test? For what purposes are tests 
used? 

'Hie purpose underlying the use of any test is the generation of a basis for making 
sound value judgments - about individuals, about groups, about procedures or methods, 
about programs, about institutions. A test does not make value judgments; it is merely 
an instrumc It for eliciting and measuring a selected sample of behaviors under standard 
conditions. A test score is a succinct description of the status of an individual on one 
or more behavioral dimensions. The degree to which a particular test measures be- 
haviors and aspects of behavior related to your immediate classroom objectives muut be 
determined by you, regardless of whether the test is standardized or homespun, subjective 
or objective. 

The word “objective” i*efers to a single aspect of testing, namely to the scoring. 
Except for the intrusion of clerical errors, all scorers of objective tests will arrive at 
the same set of scores. The planning, construction and administration of objective tests 
is as subjective a process as the planning, construction and administration of any other 
test. Computer programmers have a saying that fits this situation well, “Garbage in, 
garbage out.” Translation - test score output can be no better than the test planning, con- 
struction and administration input. 

In each instance in which testing is contemplated, you must answer in detail the fol- 
lowing questions; 

(1) What is your purpose in testing? (a) Is it to diagnose individual strengths and 
weaknesses? If so, you will need intensive coverage of each content - ability facet 
selected for measurement, (b) Is your purpose the rank ordering of individuals in 
terms of overall performance on several kinds of tasks? If so, in light of the usual 
restrictions on available testing time, representative coverage of content-ability 
facets is generally more practical than is intensive coverage of each facet, (c) Is 
your purpose merely to compare groups of students in terms of average perform- 
ances and variability of average performance? If so, test coverage must be repre- 
sentative of the selected domain, but it can be less intensive than in either of the fore- 
going instances. 

(2) Which facets and elements of subject-matter do you want in the test sample? Are 
there facets or elements you want specifically to exclude? 

(3) At what ability level« do you want to test? Are you interested m the retention of 
facts as such? Are you interested in relative achievement of a level of understa nding 
which permits an individual to interrelate, compare and contrast selected factual 
material? Are you interested in differences in ability to apply factual knowledge and 
understandings of relationships to specifically defined situations? 

(4) In t“rms of achieving representative coverage at desired levels of intensity, what 
weight should be given to each content-ability category within the test domain? 

In the course of spelling out the answers to the preceding questions, you will be de- 
veloping a set of test specifications. These specifications, defined in light of your immedi- 
ate objectives, provide the basis for evaluating the appropriateness of a standardized test 
jor the basis for constructing yourowntest. Without a set of test specifications you are in 
?the same position as the building inspector or the construction contractor who attempts to 
;do his job without a set of blueprints - your basis for evaluating a standardized test or 
Constructing your own is mere intuition. 

The building construction analogy reveals a major problem confronting teachers, 
^curriculum supervisors and school administrators. In addition to all other duties, the 
tceacher, supervisor or administrator is expected to be a test architect, a test const ruc- 
ftor and a test inspector. The formal preparation for this multiple role offered by the 
■ typical academic institution is one miserable survey-type course in tests and measure- 
ments. 

1 should sit down now. Your plight is so sorry, your needs so great. What consola- 
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tlon can 1 provide in the few minutes remaining? 1 should quit, but I won't l-Mrst l oh ii- 

SZcrZ '‘“''‘■■><>^‘"8 useful ‘’sets of tost ^peclf^a.l^^s/’second; 1 “ha i 

TwS mnln SfffrnLi Commonly found In leaeher-mnde tests, 

^ difficulties are encountered in the development of adequate test snccitir i 

‘"'““‘s'’ "“'"‘’f '■ - pclnstakins“ tSe-consundns^ 

® that few procedural guides are available, and these few ap^ir u 

uCldes “pperent confusion stems front the fact that theSimp 

guides are produ ts of persons from differing disciplines; they were prepared for wideK 

^fs‘^m.;:i^S“hat“?''?:“io;;1y:t^^ - -ss-rWerrn:,„,.SrhrdTsc”X^ 

There is nothing mysterious about writing test specifications. Specification writine 

urr« o"oe?atmns““ f^c;" Purchasing, construction and mtTnufact 

^erations. It .s, in fact, a necessary part of any complex enterprise in which ii 
to minimize the opportunity for error or the consequence of error- 

Penel^H forego the luxury of written test specifications or write very 

general ones. Either course can lecd to disaster. Either can result in cane in cnvt^racrJ 
improper weighting of objectives, inclusion of overlapping or duplicate ouestTn^^^^ 
use of questions which give away or point up the answers to ot^L quesHoL ’ 

rk ^^^75 perusal of a set of blueprints, a contractor should know in detail the size of anr 

house, and he should be able to build the houst 
tevel S ?o. sf™cUon"Ji rC '“’rt ^ M Similarly, anyone wUh Journeyman- 

errorfof"oSS oj coIiS^it 

.he s™“ “‘.f°[,irng kSerdcwn.’ r|fo.'ef ° “P 

posed of 75 multiple-choice questions and contains 10 questions 
p annfng, 10 questions on safety, 15 questions on tools and ma- 

rr^a materials, 15 questionso rocesses and 10 questions on 

‘ind consumer inlormation. ^ 

Wi.uL C.UU be said with apecificity about the product resultin'^ from aoplicatior of rh^ 
above set of specifications? One can presume, from the breadth of topics covered and the 
rneaning of topictitles,thatthetestprobabIyis to be the written nortion of a fiml evTmim 

TnH <!?" Metals? Carpentry? Welding? Auto Mechanfes? Air Conditlonlne 

and Refrigerat-on? At what level? Junior high? High school? Junior college? Bealnnine 
course or advnnc^ course? WKhin any on? of the contem ca.cgSr°L hsfld. wKcJc^^ 

mafic rLLrS.nfio^„E?'t.lK h'=. "> t° be obfalncd f^m an amo 

of imbibed facts? Or are the correct answers to be found only through 
systematic selection, interpretation and a plication of facts? ^ 

ho roffnrT Answers to these and rel.ntcd questions, the content categories must 

be refined and ability categories must bo set up. ^ 

erallv the specifications fora final examination out of context. Gen- 

from^;,S^ a examination represent implicit or expl clt selecUons 

rom and modifications and generalizations of previously developed specifications fnr 
the more intensive but less extensive unit and lesLn tests specification^, lor 

unit Te^sr^ teachmg aid or study motivating or programmed -learning 

cove^relerv pSfnt^ redundantly 

a^l ^ he learned in one sitting or a single lesson. Here, breadth of cover- 

efeh eleme^aiSl reUt?o^^ ® covered. On the other hand, 

acn element ai^ relationship in that aspect is tested, often repeatedly For '^xamnle ir 

ques^tIo^'’^T/"tti «? approach, there is immediate diagnosis and feedback aft^ e^ch 
?o proceed*' h question correctly, the diagnosis "you know enough 

"ReWe^X a^ ^ answers the question incorrectly, the feedback is. 

^ before attempting to answer this question a second time." 

lessoiftest rre°llte^^^^^ ies^ntest is semi-automatic. The specifications for the 

what ^he lesson test planning took place when it was decided 

wnai me lesson would include and how It was to be presented. Here too. item wririnff ic 

almost automatic. Each point in the lesson is to be tested. The detail in the learning situa- 
tion presentation spells out the elements and relationships to be used and the method of 
fcMon prusentutfon suggeats the ability level to be lapped In Lny glve^^qtiESclon. 
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Development ol adequate specifications for a mid-term or final examination can most 
easily be accomplished through explicit successive, representative sampling of specifica- 
ticns for lesson and unit tests and through making the consolidations and extrapolations 
of these specifications needed to cover the generalizations from early specific learnings 
that course objectives dictate should be inculcated and tested. “ 

In summary, development and application of adequate test specifications represent 
the only known systematic approach totest construction and evaluation. The specifications 
tor the several kinds of tests used in a course should be conceived and developed as inte- 
grated parts of an overall program. Proper execution of a test specification development 
program, like the execution of any systematic problem-solving program, involves work — 
painstaking, time-consuming work. The choice is clear; It is high-grade in high-grade 
out or garbage in, garbage out. ^ ^ ^ 

in the course of the eighteen-plus years that 1 have been a test technician, 1 have 
reviewed over a thousand objective tests prepared by teachers for one purpose or another. 
1 wo contrasting item faults characterize these tests. These construction errors are not 
readily recognized by the teacher making them because it is seldom that either alone is 
present and the combination generally affects a rank ordering of students by test score 
that reinforces commonly-held stereotypes concerning students and written tests. 

First, teacher-made items tend to contain clues which allow the verbally bright and 
test-wise to answer them correctly without knowledge of the subject-matter involved. 
!>econd, teacher-made items tend to contain ambiguities which confuse the more suoject- 
matter knowledgeable students by making one or more of the intended wrong answers as 
plausible as the key answer. The net effect of this combination is spuriously to raise the 
test scores of bright, test-wise students and spuriously to lower the test scores of the 
knowledgeable but non-verbal and non-test-wise students. The resulting distribution of 
test s^res, however, contains no surprises. At the top are those bright individuals who 
get good grades in most of their classes. At the bottom are those who get poor grades 
because they never try and those whoget poor grades because they never learn regardless 
of how hard they try. Mixed in the middle are (1) the app..rently mediocre. (2) those irk- 
some people who are always raising pertinent questions in class and who always seem to 
go out of their way to miss test items and then attempt to Justify their mistakes by argu- 
ing th. lausibillty of the answers they picked, and (3) the poor souls - the individuals re- 
[^atediy characterized as having a high level of knowledge in their hands but no knowledge 
that will show on a paper and pencil test. 

hi the typical 50-item, teacher-made, multiple-choice test, the verbally bright student 
, can pick out the Intended correct answers to a half dozen or more questions through 
exercising his above-average vocabulary and applying a little general reasoning. The 
: test-wise individual can, also, receive a gift of a half-dozen or so correct answers through 
I utilizing his knowledge of teacher likes and dislikes in interpreting the differences in tcri«wn' 

| and tone apparent in the item choices. On the other hand, the more -knowledgeable student 
I who is neither test-wise nor highly verbal, can pass by the key answers for a half-dozen 
rto a dozen questions because the non-subject-matter clues are meaningless to him and 
occause loose statements of problems and choices allow not only reasonable but often 
astute interpretations and applications to be made that the Item writer either intended 
CO exclude or did not even consider. 

I here are no now evaluation concepts, no new techniques for generating instant test 
constructors or test evaluators. There still is no substitute for systematic, timely thought 
coupled with hard, careful work. 

In thirty minutes, one can only point up needs. Administration of the indicated re- 
education and training cannot bo completed in a few minutes or a few hours. For example, 
when 1 was in the business of training civil service examiners, the timetable for training 
1 was about as follows: 

1 From the time I snatched the prospect from the collegiate womb and slapped him 

I across the backsides with a practicum in the realities of the world of work and 

I stuffed a nursing bottle full of formal courses in test and item construction in 

I his mouth - to the time he was housebrokentoan extent that the value of his con- 

I tributions matched the costs of cleaning up the messes he made -six to nine 

months had elapsed. Those surviving the perils of infancy generally needed an 
additional eighteen monthstotwo years of on-the-jobtrainlng before they achieved 
the breadth and depth of skill characteristic of the beginning journeyman. 

^ The overall moral of my sad tale is that the purpose and content of, and the techniques 
^used in constructing, norming and validating a national standardized test should be stated 
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by the publisher in the test manual. And the evaluation of stated purposes, content anc 
techniques is best achieved by viewing all through an eye Jaundiced from detailed knowl- 
edge — detailed knowledge of the technical do*sanddon'tsand of your own particular set o' 
institutional needs. 

Mr. Jensen is Chairman of the Deoartment of Vocational-Technical Tests, Educational Testing Service, 
Princeton, New Jersey. 
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SOCIAL DEVELOPMENT OF CHILDREN 

Wal'er J, Hall 

Today, we are faced with a fundamental and difficult problem: acculturation, a prob 
lem which challenges skills of much more sophisticated minds than mine. Few hen 
would disagree with Eli Ginzberg's statement of what we expect education to do. Hr 
writes: 

We expect it to narrow the gap between the individual and eociety. We expect it 
to shorten the distance between individual capacity and collective needs. We 
expect it to be helpful in creating conccructive attitudes - both on an individual 
and group basis. We expect it to impart basic and essential general knowledge 
for rounded living and basic and esu^ential specialized knowledge for specific 
careers. We expect it to develop ethical values. In short, we expect * rion 
to furnish the individual with the necessary intellectual, e ’ ch- 

nlcal clothing for a presentable appearance in the world co .v* 

Yet we know that the subculture to which the American casLe system has assignee 
some children tends to give a peculiar twist to the normal cultural conflict that accom- 
panies the realization of these ends in the American school. Certain cultural conflicts 
according to Mercer, are at the center of the life of the school. He avers that these con- 
flicts are of two sorts: Those which arise from the peculiar function of the school in th< 
process of cultural diffusion and those which arise between teachers and students becaus* 
teachers represent the culture of the wider group and because students are imprcgnatec 
with the culture of the local community.(2) At this point, it seems important to considej 
some broad objectives of education, especially as these relate to the child as he movei 
through the school and the attendant process of social development: 

To aid each child to achieve self-realization. 

( 2 ) To aid each child to develop satisfying human relationships. 

(3) To aid each child to achieve economic efficiency. 

(4) To aid each child to develop attitudes of civic responsibility. 

We may assume that the goal of each student is to achieve self-realization; we maj 
then further assume that all other educational objectives become subordinate. When tht 
school provides a curriculum that makes ample provision for the student to deveioi 
satisfying human relationships, to secure skills that will enable him to achieve economic 
efficiency and to participate in situations designed to develop positive attitudes towardi 
civic responsibility, then the framework for the achievement of self-realization is struc- 
tured. 

Social adjustment in the school environment and academic success seem to be sc 
closely relatecl to self-realization that any attempted division could be dangerous and sub- 
versive. Numerous studies of student achievement and adjustment have indic.ted iha;, 
no longer may educators assume that student failure and discipline problems are the 



lirect result of limited mental capacity. Onthe contrary, especially where disadvantaged 
thildren are concerned, these same studies often point to a variety of physiological, psy- 
thological and sociological factors that contribute to “measurable” low intelligence scores 
lo often revealed in mass school testing. Here, the school and the curriculum design 
ire important to the child’s potential development. 

Pupil- centered curriculum can be vital in helping the student to achieve self- 
ealization, for flexibility and variety in the courses of study and especially In resource 
naterials can provide opportunities for the student to adapt more readily to school life; 
lowever, subject- matter -oriented teachers may be unable or unwilling to make wise use 
>f the latitude of the pupil-centered approach. Such a situation may lead to pupil frustra- 
ions and create hot-beds of potential behavior explosions. May we be reminded again 
hat the fact that a student does not get along well in school, that he fails to read as well 
IS other children in a group, that he plays truant or that he is a trouLlemaker, is not con- 
-lusive proof of limited mental capacity. Malnutrition poor heelth, emotional tension, 
rouble with parents or brothers and sisters, poor eyesight or hearing, meager educational 
•esources at home — these are only a few reasons, other than limited intellectual capacity, 
vhy children fail to meet expectations. One should never assume, as some teachers are 
iront to do, that educational backwardness is due to intellectual 1* aitations, until all other 
tossible causes have been explained and attempts ha jeen made to remove them. The 
eacher may be wise to assume at first rhat the cause failure is some factor or factors 
n the instructional program that can be controlled cr c-janged, or some condition in the 
lupil's physical, social, economic or cultural environ chat can be improved. 

All this requires, of course, that the teacher be 'me acquainted with the home and 
leighborhood environment in whicli the student liv< ^ nd learns. Tension and conflict 
n the home, arising from many cases - poverty, ignorance, maladjusted parents, lack of 
•■ontrol or too much of it, and many other problems - may contribute to difficulty in 
;chool, both in learning and in social adjustment. A v clous, unwholesome, unstimulating 
leighborhood, without playgrounds, libraries or other recreational resources, may handi- 
cap the school. Every reasonable effort should be me le to improve the environmental 
, :i rcu msta nee s . 

In addition to the environment, the teacher must consider the results of conferences 
iyith other persons involved: The counselor, attendance officer, other teachers, school 

bffice as well as the anecdotal and cumulative records and results of standardized tests, 
n order to ascertain the grouping of students. 

The social and civic development oi the child should begin in the home and should be 
U continuous process all through his education in the classroom. The child's social de- 
velopment seems to be influenced by his physiological development an ' i^eneral intelligence 
[is well as by his experience with people. For example, experience courses, social plan- 
fiing courses, vocational planning guidance, and the “doing” cor.rses such as elementary 
industrial arts offer special situations. Also there are the appreciation courses in the 
dne arts ouch as music, art and language. Aptitude test, standardized test of achievement, 
teachers’ test and report interest inventories, personality rest and other media can help 
lid the student to understand himself better, provided that these ore interpreted to him 
ibjectively. 

Some emphasis should be placed upon the values of leadership, citizenship, charac- 
""er, honesty and morals in all avenues of school life, and in such a manner that the stu- 
lents may be able to weigh for themselves their needs in these matters. To achieve satis- 
mtory human relationship, there needs to be an understanding of how emotions influence 
ives, opinions, decisions and behavior. Emotional, social, intellectual and physical de- 
elopments are so interwoven that maladjustment in one area will be manifested in another, 
'atience and good humor are two characteristics pupils, teachers and administrators alike 
:an cultivate. To be acceptted for what they are and helped to make the most of the best 
hey have to offer would undoubtedly be the goal to attain. 



; . Eli Ginzberg, The Nation’s Children (New York: Columbia University Prestj, 1960), 

p. 218. 

I, Blaine E. Mercer and Edwin R. Carr, Education i d the Social Order (Ne,w York: 
Rhinehart and Company, Inc., 1957), pp. 21-22. ' 



FOOTNOTES 



tAr, Hall is Industrial Arts Chairman at Prairie View A & M College, Prairie View, Texas 
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SUBJECTIVE CONCEPT: EVALUATION 



Melvin E. Klemme 

be us^ed‘fofeva“iiSon'!''’' on^ndance and improvement are areas that should 

arcas mentioned can be expanded to cover a multitude of purposes for evaluation 
l^ndustrial arts must show the way to an end that a subjective scale for evaluation can be 
successfully implemented into education, 

here is not to disregard formal methods of evaluation — written test 
manipulative skill test, project requirements and others - the intent is to being to the sur- 
face evaluation of points just as important as the traditional methods. No program need 
be watered down; no student, parent or administrator need be pampered. Auemion to 

.especially in all innercity elementary schools of metro- 
u in all areas are quite similar. The main concern is the 

sllcce’ed*^ growth and development, and unbiased, equal evaluation of all his efforts to 

We are now confronted with classes that far outnumber justifiable size. This reallv 
makes little difference when the aforementioned criteria are applied with a level head by 
well-trained personnel, teacher and administrator. A cooperative com^ 
Sale no matter in what section of the city or country. This subjective 

scale under the above conditions for evaluation can be made operative. No matter how 

>' sometimes see^ 

ingly impossible, but never impracticaL 

fall U?^1?? to overcome in subjective evaluation is communication, A big down- 

denra education is the failure to communicate with the people involved: stu- 

nS SpMdo ^ h There needs to be a real two-way means of communication, 

hShSar i.'"®’ between teacher and student. Once this is accomplished to the 

ghest degree, then the subjective evaluation becomes an important tool. Please make no 

"teachers' pets'*, straw-boss fype indivrduaisUut. ^st^ad! 
stanSlo CStf the s°"dent.‘’“” especially from the person who 

and m^d^ are standards for evaluation set up based on the five mentioned factors, 

oSL^fnn ^Ir^ndLnni'® Understandable language, the attitude, citizenship, co- 

seSfknowfedg^^ improvement criteria will work with application and common 

the of evaluation, starting with attitude, we must agree that 

u ] . , 1 ^ ^ much enlightened and improved when the student has a feeling of 

mid Srsrand m someone interested in his or her welfare and willing to listen 

sLven vff/rQ ^ his problems. Hiving worked with these evaluation factors for some 
rh Jfnvo ff ’f mner-city school, my conclusion is that the attitude of the student is 
student "" socio-economic level. With this in mind we can build a better 

levels of evaluation, citizenship, cooperation and atten lance, are im- 
stepf ^ chronological order. As always there must be a next 

evaluation possibilities of citizenship. This is something all stu- 
<?ire online Regardless of how the student acts, in the final analysis the de- 

Hnw rv, ^ ^ rnember in a society in which he is considered a good citizen, 

order oK-=^pif<-p ^ P 6 n<Jow the student? Stress responsibility, respect for law and 
but these are just a f knowledge of right from wrong. There are many more, 

who ‘^^Peration element of the evaluation concept. Everyone 

did 4 ^ 'll! knows the importance of cooperation. If all people and nations 

id*^ cwperation aspect of living, think how much less trouble there would 
r^m this factor in the laboratory, class- 

liS ’ ptHSfo contests and playground work every day of the student’s school 

tte teac^er^ W?rh Positive or negative. This is left up to the discretion of 

the teacher With experience, common sense and knowledge, there should be no problem! 

rate<f ^and Toilfof problems of business and industry as to the attendance 

^ r t s and losses suffered as the results of employees' time lost. Good attendance 
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records should be stressed> and when they are accomplished^ the students should be given 
- litr There is no better place than in our educational program to stress the attendance 
actor if you are going to accomplish a goal. We must give recognition for this accom- 
jlishment. If we can instill in the student a pride in being on the job every day, our whole 
sicture, over a period of years, would change, We are all making records, whether they 
3e negative or positive. We wouKi like the positive factor to be the predominant one on 
;he record, and with continued effort, all persons involved will benefit. 

The main purpose of the learning processes is to improve one’s position in relation 
:o others. Here we have the improvement evaluation factor. When a student has tried 
:o meet the other four tactors, then with a little effort, he is bound to show signs of im- 
srovement. As we all know, you get out of anything just what you put into it. Then it 
stands to reason that the more the student, teacher and administrator try, the more will 
oe accomplithed. There are those who will say that some people do not want to improve, 
3Ut these people have probably started badly and no one has bothered to try to help them 
lelp themselves. 

Improvement must be a factor in evaluating a person in the highly subjective type 
of evaluation criteria being suggested. The problem with all the criteria and their usage 
is in being able to communicate with the student, at the student's level, and then using 
che evaluation criteria to give students greater values to work towards, besides a cold 
^lard grade of a test. 

Vir, Klemme is Industrial Arts Teacher in Indianapolis, Indiar 
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MEW CONCEPTS IN THE EVALUATION OF STUDENT PROGRESS IN METALS 

whm., John R. Ballard; Rec., Albert Squibb; Speakers, Ronnald C, Lemar, Thomas Tsuji, David Matthews; 
dost. Bob L. Agnew. 



STUDENT EVALUATION 
IN METALS COURSES 

Thomas Tsuji 



If the purpose of this meeting wot Id be (1) that of determining value of recent innova- 
^ tions in the field of applied metallurgy or (2) that of discussing the merits of current 
measurement meturxis of fabricated metal parts, then the discussion topic to follow would 

- be rather simple tc develop. However, the charge of this particular meeting is that of 
: attacking the proble.m of evaluation of students as related to the teaching of metals. 

Evaluation of students in industrial arts classes has traditionally been made on the 
■ basis of achievement or. performance of psychomotor skills. A generation of metals 
I; teachers has implanted the mark of success and failure of students using the criterion of 
workmanship or some similar skill. Further, some teachers of that generation claimed 
’ that evaluation of student progress via measurement of projects would result i.i the in- 

- direct measurement of cognitive learnings and that the causation of learning was somehow 
related to doing. Such assertions are viewed with suspicion today. 

The trend in the area of metals seems to Le that in which the content of the courses 
I is including activities stressing knowledge ana requiring the learning of cognitive skills. 
I Hence, it is not unreasonable to assume that measurement of student achievement will 
I include a greater emphasis in valuing learning which may be classified as cognitive ele- 
ments. This does not mean that psycho- motor and affective growth of students will not be 
I measured; more precisely, the emphasis will be switched to the cognitive area with a 
|i proportionate drop in the other two areas. No longer will evaluation be based on 10% 
I citizenshln, 10% classroom work and 80% project. 

I The emphasis on the cognitive area of knowledge in metals ought not to be taken lightly. 
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Those who view activity by manipulation as the major objective of learning will find in 
creasing criticism from the rest of the academic world. The great strides made by th 
philosophers of science have necessitated a re-orientation of viewing knowledge and th 
application of scientific findings. The developments made by modern logicians, physics 
scientists and social scientists have made readjustment necessary for those educator 
in the fields of the applied sciences. 

Evaluation in education will increasingly be related in terms of economic potential 
The huge commitment of funds to the educative process is now being followed by the de 
mand for accountability of our actions. The growth of knowledge in the past few yeare 
coupled with the developments in hardware to account for particular objectivet., has in 
directly forced the enterprise of industrial arts to move in the direction of developin 
curricula based on cognitive knowledges. Thus, the recent curriculum projects emplo 
terminology and techniques which are easily identified with the machine (computer) an 
project the impression of being logical and relevant in terms of evaluation. 

The evaluation of the student based on cognitive criteria has been facilitated by th 
availability of carefully documented materials concerning (1) taxonomies of cognitiv 
behavior and (2) techniques in the development of behavioral objectives. Both psycho 
motor and affective objectives are not being stressed as much as the cognitive area a 
the moment because the confirmation processes are noi. well developed for the two areae 

At the operational level of the public schools the evaluation process of students wi? 
not change drastically in industrial arts until further developments are made in the are 
of curriculum. The various curriculum projects that are now being formulated and pro 
posed may in the future result in a defensible approach of industrial arts as a study whic 
American children ought to pursue. Psychomotor skills will in the future be less domi 
nant an objective of industrial arts; and finally, it is hypothesized that in the next fe’ 
decades efforts in evaluation will focus on the development of self-esteem in all studente 
It is in the area of the emotive domain where teachers have been least effective in th 
education and evaluation of students. 

Dr. Tsoji is Assistant Professor at Stout State University, Menomonie, Wisconsin. 



uZT'a UPuAfE OUR EVALUATION METHODS 

Dciv^ E, Matthew 

. have some suggestions that 1 hope will, at least, stimulate your thidaCAi? about you 
own methods of evaluation. The main obstacle to developing more sophistk*i: method 

of grading is lack of time. None of us likes to develop evaluation teclr that ar 
going to rob us of time needed for instruction or shop maintenance, serial art 

teaching is time-consuming as we all know. 

We do need something more than a letter grade to show student pregrt-. . in meta 
working. We demand equal stature with our academic depairmenis of me r hool, an 
therefore we must show good reason why we deser’/e that stature. In the Scai e of Iowa 
the Iowa Test of Educational Development is used to measure learning anc :trr)rovement 
but it does not include questions concerning industrial arts subjects. The itp of thi 
test are sent to teachers to use in counseling with students and parents. Tl:ja .a only on 
of many examples showing the emphasis on the “academic” courses iir jur schoolt 
Most schools today have very elaborate records showing academic aebunement, bt 
industrial arts records are noted with a single letter grade. There sti‘ sseems to b 
some stigma attached to our area. We must take the initiative and develop m ,v and mor 
meaningful methods of evaluating our student progress in metal working. 

Those who consider themselves academicians are re'uctant to reco grrrv^ us as thei 
equals. They know we’re necessary to the school but we just aren’t qute up to thei 
level. We must up-grade our evaluation methods and prove that we do graie more tha 
just projects. 

First let’s find out where we want to go and what we wish to accomfllsh with ou 
evaluations. The objectives 1 have selected may not coincide with yours; but they wi' 
do for an example. They are as follows: 

(1) Student’s grades. The student wants to know how he is to be grad« o, how well h 
is doing, etc.’ 



(2) School records. We would like to provide the school with more elaborate records. 

(3) Instructor's records. The instructor would like to have a record of how he ar- 
rived at the student’s grade. 

(4) Prospective or new employer. We would like to provide the employer with sepa- 
rate grades to place the student better. 

(5) Military placement. These same records could aid in better placement when 
entering the service. 

We now have some idea as to what we want to do. Let’s select some methods that 
dll help us to fulfill these goals. 

Student profiles are not new but little used in the industrial arts areas. A profile 
ard could show all the things we wish to measure in our metal working classes. It should 
e simple in design and simple to use. This is, 1 believe, absolutely necessary to make 
his card practical. Remember, these ideas may be altered to meet your specific require- 
nents. The five areas to be graded are; Quality, quantity, tests, paperwork and attitude, 
would place these across the top of the card and then I would allow percentages for each 
rea so that they would total 100%. For simplicity 1 have placed equal value on each area. 
)n the left side of the card I would number from the bottom by five’s to twenty percent at 
he top. If the student has earned a perfect grade in quality of projects, place a mark at 
0% under quality. If the student has earned a 15% under quantity then place a mark at 
hat level under quantity. You plot the remaining areas in the same manner. When com- 
lete you have a profile of that student’s performance in your class. Isn’t this better 
lan the same total grade but without any explanation of how the grade was designated? 

Grading shop work can be rather haphazard. How do you evaluate your shop work? 
Ic you watch each student every day and arrive at a grade for the day? Do you guess at 
ome sort of a grade that seems to fit the quality cf work he usually turns *^ut? If you 
rade according to this last method, then it’s possible ^or a sharp student to do his work, 
oof off and still earn an “A” gradel 

I would suggest that one day each week be used for grading shop work, and every 
eek it should be changed so that the students don’t get wise to your method. The day 
elected should always be done in advance. Never select a day because students seem i ' 
e restless or unusually lazy. This method should not be used to ’’get even” with the 
^tudents. You are looking for a way to evaluate shop conduct, work procedure^ and how 
Veil students work with one another. 

Self-evaluation helps the student to develop some honest appraisal cf himself. If you 
jse a grading sheet for each project, include a place for the student to put down his own 
jrade for that project. Most students are quite honest and, in fact, tend to underrate 
.heir own projects. Self-evaluation trains the student to develop a critical eye and a sense 
I'f pride in quality work. 

Evaluating each other is another method that can be utilized if it isn't used too much. 
This should be controlled and be introduced as a form of constructive criticism. Another 
'prm of this has been used in college, but a demonstration is performed by one student 
pr another. The student demonstrating provides a copy of the points he intends to cover 
p his one-man audience. His evaluator must grade his demonstration, and the instructor 
oust grade both students. 

The last suggestion I have for your consideration is the self-scoring test. How often 
jiOes a test lose its importance because the corrected material was returned so late the 
[tudent forgot what the* test was all about? A method that has been tried employed the 
r ae of chemically-treated answer sheets. If the correct answer was selected, the special 
;>encil used created one particular color; if the wrong answer was marked, it turned 
^mother color. This method made it possible for the student to select until he had the 
[orrect answer. The instructor could also tell how many attempts were made. 
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DOES THE EVALUATION APPROACH 
AFFECT DRAFTING ACHIEVEMENT? 

Charles E. Kesema 
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iboratory time necessary to complete his assignments outside of the class period. 

The principal conclusions of the investigation were that all three approaches to eval- 
ation resulted in considerable gain in informational achievement; however, the study 
tiled to produce a significantly superior approach for advancing informational achieve- 
lent or for developing drafting skill. Students showed little change in attitude toward 
rafting during the course regardless of the evaluative approach used. Each approach 
reduced a positive attitude toward drafting and none was clearly superior. 

Students evaluating their own assignments completed their assignments significantly 
ister than students with assignments evaluated by the instructor. The “student self- 
valuation” approach takes considerably less instructor evaluation time per student than 
le “instructor selective evaluation” approach, which takes less time per student than 
le “instructor total evaluation” approach. 

Students with assignments evaluated by the “instructor selective evaluation” ap- 
roach are more inconsistent in predicting final laboratory grades than students in the 
:her groups. Since data gathered from the high- and low-ability sub-groups were con- 
istent with those from the total research population, it appears that none of the approaches 
5 more effective for high- or low-ability students. 

Since the informational achievement, the skill development and the attitude toward 
le course were not significantly affected by the approach to evaluation., since the “student 
^ elf-evaluation” approach required less tirr.e of both the student and the instructor to 
i roduce similar results, and since students were equally able to predict their final 
: iboratory grade, the “student self-evaluation” approach is judged to be superior to the 
-her two approaches presented in this investigation. 

f. Kesemnn Is Assistant Professcr at Central Missouri State College, Warrensburg, Missouri. 



IS RETENTION ArPECTED 
BY ABILITY LEVEL? 

j 

William Edward Burns 

j This study was undertaken to investigate the effectiveness of retention of meaningful 
•tapping principles, facts and terminology in terms of initial learning and retention with 
varying levels of achievers measured through test questions designed for the categories 
ff (a) knowledge, (b) translation and (c) interpretation as defined in Benjamin Bloom’s 
i axonomy of Educational Objectives. 

: A “levels x time” analysis of variance factorial design and Duncan’s Multiple Range 

■^est were employed in this experiment. Subjects consisted of those students assigned by 
'chool counselors for instruction in industrial arts mechanical drawing classes at Mont- 
jomery Blair High School, Silver Spring, Maryland. The seventy-eight students included 
■bowed a mean IQ of H3.6 and a standard deviation of 12.95. 

t Four advanced drawing classes were included in this study. Three of these were 
jesignated as the experimental groups and were provided with one hour of instruction per 
|ay for twelve school days and then administered a criteric»n test instrument at three 
|3lected intervals during a thirteen- week period. The fourth class was the control group 
|nd received no instruction, but was subjected to the same criterion test instrument that 
lie experimental group completed. 

I Both experimental and control groups were further separated into three ability level 
groups. IQ scores were used as a basis for selecting subjects for these subgroups. Each 
|f the three ability level groups consisted of twenty subjects in each experimental cell 
|nd six subjects in each control cell. The expe . imental and control groups and each of the 
^elected ability level subgroups were further statistically equated in terms of chrono- 
logical age, academic years and prior drawing experience. 

( The acquisition of selected principles and facts relating to mapping and the mapping 
idustry were chosen as the learning task. Instruction was presented orally, supplemented 
y training aids, sketching, discussion and reading assignments. 

I One criterion test was used throughout the experiment. Groups were tested at the 
lompletion of the unit of instruction, and fifteen days and thirteen weeks later. The three 
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Dr. Bums i, Professor of lodustriol Arts ot Stot. University Colloge, Boftolo, New York. 



IS THERE MERIT IN A 
PASS-FAIL GRADING SYSTEM? 

Wilfiam D, Anatho 
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amphasis where 1 believe it should be: on understanding subject matter. 

During the first semester of 1966-67, sixty-eight undergraduate students elected to 
2 nroll in the descriptive geometry course at Stout State University and became a control 
5roup for a two-semester classroom study. The class met in the conventional manner; 
;hree one-hour lectures per week, open laboratory work periods with assistance for solv- 
ing assigned problems, and appropriate performance testing. The conventional method 
3f grading on an "A-B-C-D-F” basis was employed. At the close of the semester the 
3ixty-e^ii^ht grades were distributed as follows: eleven A's, eighteen B’s, twenty-four C’s, 
line D's and two F's. Four students withdrew from the courte without being assessed 
credits attempted. 

The second-semester descriptive geometry class was considered the experimental 
jroup for the study. It consisted of thirty-two members having the same schedule for 
lectures, for individual assignment work and for unit testing as the control group. 
The lecture presentations were equal to those in the control group, considering the same 
instructor covered the material using the same teaching methods,, visual aids, equipment 
ind V issrooms. The control group and experimental group were assumed to be equal in 
ability and interest, since all members of each group met the prerequisite for the course 
and chose descriptive geometry as an elective subject. Three unexcused absences were 
allowed for the control group, while attendance requirements were not stressed for the 
^experimental group. It was explained to the students of the experinvental group that class 
attendance was an individual responsibility and that individual needs should determine 
:he class attendance. 

A major concern in the “A-F*’ grading system was to reduce the pressure of grades 
and to establish a higher level of understanding. The objective in the study was to motivate 
:he student to work on an “A” level. The eleven students receiving a final grade of “A” 
;ln Che control group were separated and ranked according to their achievement in each 
unit. In each set of eleven scores, the lov/est score on the Kelly range was uced for the 
|cut-off point between the “A’* and “F’*grades. This point was assumed to be a minimum 
satisfactory level of understanding required for each unit. 

i; A provision was made for retesting after consultation with the instructor and comple- 
j:ion of additional study problems. Each student had the opportunity to be retested until he 
I'could show evidence of having reached a satisfactory level of understanding for each unit. 
|\t the end of the course an “A” or “F” grade was awarded each student in the class. 
|rhe student receiving an "A” grade obtained an “A” for each unit in the course. If he 
.had not satisfactorily passed any one or more units, he received an '"F” grade, 
f At the close of the semester, twenty-three students were awarded the grade of “A*’. 
fSix students received the grade of “F’*. Three students withdrew before completing the 
uixth week of the semester. 

I Student reactions to the “A-F” system were very favorable, and the results of the 
^plassroom research suggested that the “A-F” system should be continued. The descrip- 
tive geometry classes of the present, 1967-68, school year elected to be evaluated by 
;:he “A-F” system. The responses of all students who have been evaluated by this system 
:and who chose to respond to a questionnaire are summarized as follows: 80% thought the 
course had more value, 92% believed that more emphasis was placed on understanding, 
S8% desired to take another course using this evaluation system, 68% indicated that their 
progress was evaluated more fairly, and 96% felt the methods wexe more helpful in de- 
veloping an understanding of the subject. 

^ I am convinced that there is merit in an “A-F” (pass-fail) grading system which 
■places emphasis on learning. It is our responsibility to improve instruction, and when 
•ve can focus the attention of our students on learning, we will improve instruction, 

5 Dr. Anithor is Graphics Chairman at Stout State University, Menomonie, Wisconsin. 
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STUDENT EVALUATION IN ELECTRONICS 



ER1C>6 



Dean Allan Teel 
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Evaluation Is a real problem for everyone who teaches, in the area of electronics 
let us look at what we want to evaluate and determine how we may go about It Let is take 
a look at the overall when, where, why, what, who and how. ^ ^ 

Electronics la a very challenging area of study and teaching. It constantlv tjoaea 
various problems; evaluation of students is constantly in the forefrtmt. ^ ^ 

years I ve found problem-solving a very effective means of teaching in elec- 
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dge about the concept you wish to cover. In this case, biasing and stabilization of the 
ommon emitter amplifier, 

1 believe that a certain emotional motivation state Is also essential for the students 
n this evaluation technique 1 am exploring. Motivation can be catalogued In two ways: 
aternal and external. 

The external type Includes all kinds of effort- spurring incentives such as rewards 
f grades, prestige, publicity and other forms of recognition. Just plain encouragement 
3 an applicable incentive. This kind of motivation can do much for the climate of the 
lectronlcs class. It can help cultivate students to self-evaluation. 

This reinforcement can do much to help students work harder and helps to remove 
ne blocks or stigmas associated sometimes with the study of electronics. 

Curiosity and variety can be two facets of the internal motivation, which can deter- 
nlre the spurring power of the external Incentives. Once these Inner drives start to 
ome into play, the Job of teaching of evaluation now becomes less monumental because 
elf-evaluatlon by students takes a major role. Your evaluation can then be truly one of 
ssistance to students in order to provide educational benefits. 

Of course, you still keep records. You should accumulate data on each student be- 
ause administration still requires A, B and C. 'Phis data should be any kind of practical 
nd logical data that you can record. 

Your personal thoughts about students can be considered valid data. Quiz scores, 
ab work, lab reports, personality traits and so forth should be recorded. It Is much 
asier, however, when students, through their motivation to achieve in the problem- 
olving challenge, can evaluate and understand themselves and accept your evaluation 
nuch more easily. 

*r. Teel is Associate Professor at Eastern Illinois University, Charleston, Illinois. 



Evaluation of student progress should not be a system of “passing" or “failing" a 
ourse, because a student’s failure to learn is an indictment on our program. Somewhere, 
/e have failed to reach that youngster as an individual. Howeve., there are exceptions 
b the case. 

Evaluation of student progress covers a wide area. Evaluation for what aims? For 
he future? For the course? What tools are being used to measure progress? 

It is my contention that we cannot evaluate student progress without evaluating our 
urogram first. Only after program evaluation can we really evaluate student progress, 
low can we be surediat what we offer is in die best interest of the students? Are we fail- 
ng the students because we are comfortable with what we teach and how we teach? 

The term “new trends" is another hard term to pin down, for what is new to me may 
»e old to you, and vice versa. Therefore, I will not even attempt to talk of new trends in 
he evaluation process. However, I would like to talk about what we are trying to accom- 
msh in Hawaii, and the direction we are taking as far as evaluation of student progress 
f|s concerned. 

I At present, Hawaii is in a process of change in industrial arts education. Spear- 
lieaded by legislative action, new directions and challenges are constantly being hurled 
|it us, and we must comply or perish. 

I Articulation between schools and programs Is being conducted, curriculum planning 

I md design are being emphasized, and the evaluation process of students and courses is 
he key Ingredient being brought to focus. Hence, the electronics teachers in the State 
)f Hawaii, in answer to the challenges, are meeting to articulate our programs within 
he state, and to try to standardize our courses from school to school. Our discussions 
ind planning have revolved around the evaluation process. 

We realize that at the present, there are many ways in which electronics is taught 
^ n schools within the state and throu^iout the nation. Tools for teaching electronics 
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wm r^eat examination will go on to the next packaged system. Tho.e who fai 

e^ material that WIU help Ihem to pass thV?o?ti 

R^re*^*a*' ?” ® **™*‘?f scale, and thus far, the results have been quite graap/Ine 

Sir^ey ^h®^^d be with little retention. Does i is mT^ 

until I foimd ^t dlffer^ntiv 1 electronics? This was my first impression 

bound students as well as frJr rh« ^ In electronics was geared for the college- 

since 95^F of vh<^ amHAnr slow lesmer* However, in the college-bound class. 

hLvily Whi^ b, the oXr Sas °"k“ theory of electronics was stressed 

adi ?i,tract or students in their senior year could hardly 

couid not leara m,Sh wate .ed-down somewhat, because I felt that they 

It is SSSiTo see truction. my concept changed tremendously. 

trated®Sffo«^f a siictfic unU through concen- 

S“-ri€rsTf£f:s»^^^^^ 
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.'xamination, he would pass it witii flying colors. He may no. .o able to read or write v/ell 
)Ut he knows how and why electronic components work, and the effects they will have in a 
drcuit (such as resistors, transistors, capacitors, diodes, relays, etc.). He is also very 
iapable in the use of any electronic testing instrument. This student can also design his 
>wn circuit with a full understanding of how and why it works* This boy never be 
ible to go to college to become an electrical engineer, but there is a plac 2 for him in 
Electronics, at the service level. Look at the talent that would be wasted if we excluded 
um irotn our program, or if we failed to give him the basics he ueeded instead of a 
yatered-down course. This boy would never have had the chance if he was ignored be- 
-ause of his poor background. Several more like him havr succeeded previously. 

1 nus, even me teaching system needs to be programmed rroperly by the instructor 
o fit the needs of each student. If it is to be effective. 

Standarchzed evaluation forms could also be used as t-uols in which we can evaluate 
lot only student progress, but also our programs. Too many programs in electronics 
liffer so greatly that an instructor never knows if hi-, program is comparable to other 
electronic programs in the state. An instructor muy feel that his students are making 
jreat progress in his course, but if his course Is a watered-down version or inferior 
:ompai^d to other similar prograrns, then the progress made by the students in his class 
s not that great. Here, a standardized evaluation form for a course in electronics would 
5 ive the instructor a good idea of the type of program he offers. 

In many cases we^ teach many isolate^i facts which give students a very superficial 
coverage of the material, and would not be enough to help the student in pasuing a com- 
prehensive examination in electronics. Therefore, another problem arises. What should 
we teach? Should we teach broad categories where the students gain very Utile in depth, 
>r should we teach in more detail to give students a good base from which to work, in 
heir post-high-school education? This is the dilemma with which we are facec in Hawaii. 

. For example: In the high schools, v;e are directed to present a broad coverage in elec- 

t .Tonics to fit the pattern of general education. However, because of this fact, the post- 
I *lgh-school educators say riiat we don’t teach enough in detail. Therefore, the students 
I lave to re-lcam what war, covered in high school. To solve this problem, the electronic 
.eachers are meeting to articulate our programs to help the students. We are planning a 
j urogram of early adiTiissions to the Junior college system, and an advanced placement 
“j urogram through exf*inhiations and recommendations by the electronic Instructors. 

I Thus, through the packaged system and individualized instruction, we hope that we 
pan evaluate student progress for the student’s benefit. This is the general direction in 
I ivhich we are headed, it is a new evaluation process in which we will be experimenting 
|ind deveioplrg. If some of you have tried or are acquainted with a similar process, we 
would welct'ine your suggestions and recommendations. 

: In co-iClusion, 1 would like to make a few suggestions to holp each other in the field 

Di elecnonics. Some day, 1 hope, we can visualize a National Association of Electronics 
trstru'^tors, whose purpose would be to: 

® center of information for the collection and dissemination of material and 
Information, such as research papers, pilot programs in electronics, etc. 

Be a center of help to any new teacher who needs help. 

Center for the pooling of resources. 

Fellowship among electronics instructors. 

Each state should have or form their own association with a center of information. 
Membership should include any educator in electronics. 

Through a national association of electronics teachers, we can really begin to evaluate 
our programs properly and equate them nationally. 

^ Another suggestion I would like to visualize is to see the packaged system that I have 
^ described be used in other areas with the task of teaching electronics, hence, eliminating 
overlapping of instruction in specific units of study. Some students often take electronics 
I and physics concurrently and, therefore, are forced to repeat the same unit in both 
f classes. This is a waste of students’ time and could create disinterest. A uniform pro- 
; Sram that is recognized by both subject area teachers and through individual instruction 
= ■ would help both students and program. 

Finally, since electronics is a vital program that should be known by the masses, 1 
hope electronics will be made a vital part of education to give a student enough knowledge 
to cope with our electronics-minded society. 



( 2 ) 

( 3 ) 

( 4 ) 



Mr. Inaba t$ Electronics Instructor at Roosevelt High School, Honolulu, Hawaii. 
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NEW CONCEPTS IN THE EVALUATION OF STUDENT PROGRESS IN PQWtR AND MECHANICS 
Chm., Harvey E. Morgan; Rec., Alva H. Jared; Speakers, Louis G. Ecker, Cedric M. Henley; Host, C 
Darrell Brown* 



The discussion which follows will endeavor to inform you concerning: (1) the his 
torical development of student industrial competition! ; (2) the organizational structure 
(3) program objectives; (4) basic evaluative criteria; and (5) an overview of the compe 
titions in operation. The major objectives of this presentation are twofold: First, th‘ 
discussion which follows is designed to provide you with an Insight into the organizatio. 
and operation of student industrial competitions in Michigan, Second, it is the presenter’, 
desire to stimulate and promote the expansion of this concept into other states. 

An Historical Perspective 

The impetus for the conception and development of the Student Industrial Competitioni 
resulted from a discussion anc perhaps dissatisfaction with the traditional project award; 
programs which are presently being promoted through various state associations. Som> 
of the obvious shortcomings of such programs are as follows: 

(1) Project awards programs tend to discriminate against instructional program; 
v/hich are not project-oriented by the very nature of the student activity 

(2) The project concept frequently becomes the end in and of itself rather than : 
means to an end or a vehicle around which learning activity may be organized 

(3) The major focal point of some public school programs tends to be oriented towar< 

the development of a winning project to the exclusion of activity which would de-; 
velop both depth and breadth of student understandings. | 

These shortcomings provide the stimulus for the development of a new program in th<| 
State of Michigan titled the “Student Industrial Competitions''. The title connotes thaj 
the emi*asls is placed on providing public school students with an opportunity to compen 
in the solution of complex technical problems. The term industry was used for tw(, 
reasons. First, it was necessary to solicit financial support and cooperation from variour’ 
industries in the developmental stages. Second, the problems designed for use in the com*v 
petitions are intended to represent realistically those encountered in either the produc- 
tion or servicing of consumer pxx>ducts. 

A pilot program was conducted on the campus of Eastern Michigan University in tht 
spring of 1966 under the leadership of Arthur Francis. This program Involved some 20C 
public school students competing in four major divisions which included power technology) 
automotive servicing, electricity-electronics and drafting. The latter category includec- 
subdivisions of architectural drawing, mechanical drawing, pictorial illustration anc 
product design. ^ 

The competitions were expanded during the 1966-67 school year to include regional 
contests held at Central, Eastern and Northern Michigan Universities. State finals were 
held in cx>n junction with the MIES Annual Convention, with appropriate trophies being pre- 
sented to the first place winners. 

During the 1967-68 school year. Western Michigan University accepted an Invitatior 
to participate which expanded the number of regional contests to four, covering a ma- 
jority of the state. Approximately 600 students participated in the regional contests. 
Students represented in Ae regional contest were selected on the basis of either a loca 
contest or outstanding achievement. Thus, the program participants represent only £ 
small proportion of the tot£il student population directly affected by this program. 

The Power Technology Division of the Student Industrial Competitions is co-spon- 
sored by the Michigan Industrial Education Society and the Lauson-Power Producu 



STUDENT INDUSTRIAL COMPETITIONS 
IN POWER TECHNOLOGY 



Louis G. Ecke 
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nglne Division of Tecumseh Products Company in cooperation with selected state unl- 
1 ^" endeavor to stimulate the further growth and development of mean- 
i^ul instructional programs deriving content from a study of various energy sources 
tilized as prime movers. The contest involves an inter-school competition utilizing a 
iree-horsepower gasoline engine commonly found on lawn equipment. Regional compe- 
tLons are held at each of four cooperating institutions which are centrally located. The 
rst place winners from regional contests are invited to participate in the state finals 
l^s are pres^enUy being initiated to promote similar activities in other states which 
Itimately would culminate in a national contest. 

Engines are placed in a non-operational condition through the installation of a stand- 
rd set of malfunctions. The malfunctions are generally restricted to the mechanlcaL 
jel and magneto systerns. The students working In a team of two systematically locate 
nd remove the malfunctions. Typical malfunctions may include a grounded set of contact 
oints, shorted coll, open condenser, blown head gasket, etc. 

rogram Objectives 

The major puirposes or goals of the competitions may be simply stated as follows: 

(1) To foster a closer working relationship between the public school programs lii 
power technologv and appropriate industries. 

(2) To provide an opportunity for due recognition and publicity for outstanding stu- 
dents enrolled In power technology programs. 

(3) To focus public attention on the nature of the Instructional programs provided 
for the youth of our nation. 

(4) To provide an opportunity for job entry for the student who desires to enter the 
“world of work” upon graduation from high school. 

There Is a deep sense of excitement and personal satisfaction as public school 
:2achers observe their students utilizing the technical knowledge and skills acquired in 
|ie classroom to solve complex problems. The personal pride and satisfaction derived by 
jie participants certainly justify their involvement in this program. The contest has 
|.reat^ an exciting and dramatic new kind of competitive spirit among students. It has 
fontrlbuted prestige and dignity to the Image of those mechanically-minded youth who 
fhoose to participate. 

i 

': tasic Evaluative Criteria 

In the initial developmental stages of the competitions program, the only criteria for 
eterminlng the contest winners was the elapsed time. However, the evaluative criteria 
ave since been revised to include three major factors which are taken into consideration 
1 the final evaluation and placement of the teams pairticipating in the contest. These 
actors Include: (1) a written examination; (2) time required to locate and correct the 

lalfunctions; and (3) the quality of workmanship. The percentages allocated to each of 
lese factors are as follows: 

Percentage 



Written Examination 20 

Quality of Workmanship 20 

Elapsed Time 60 

Total loo 



The written examination which consists of thirty multiple-choice questions is ad- 
linistered prior to the contest. The items included in this test are designed to measure 
he student s understanding of major operational and scientific principles involved in 
■arlous heat engines. Test questions have been pilot-tested and subjected to an item 
nalysis. Each test item is worth one point with the combined score for the participants 
*n each teum being divided by two. 

i The most subjective part of the evaluation process Involves judgment concerning the 
jiuality of the students* workmanship. This evaluation is based on the team and final 
fudges direct observation of the students’ performance during the contest. Fhctors con- 
fide red in this category include: 
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Proper use of tools 
Obsearved safe work habits 
Team effort and procedures 
Operational condition of engine 
Appearance of engine 
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- Requested only malfunctioned parts 

Each of the above-listed factors is evaluated on the basis of a five-point scale iic 
ranges from excellent to poor. 

► 1 , score derived from the elapsed time is determined by the number of minutes : 

nil contestants to locate and correct the malfunctions. The team which correct 

all of the malfmctlons in the shortest period of time is awarded a score of forty po nts 
Snr from the perfect score of 40 points for each additional two minute 

that is required for the remaining teams to repair their respective engines. For exar*olt 
mt us assume ^t the first team submitted their engine for final judging after 30 minute 

had elapsed. TTie next team required an additional ten minutes. The latter team woul 
receive a score of thirty-five points. luo-cr team woui 

finai^nl. for each evaluative criterion are added to determine the contestants 

iJidliiHMal trophies are awarded to the first, second and third place teams 

aria certificates are prerented to all participants, which relates to our objective c 

Student recognition. 

Contributions of Industry 

Engine Division of Tecumseh Products Company ha 
made the following kinds of commitments to the Power Technology Division of the Studer 
Industrial Competitions. They will provide: ^vision or me bcuaer 

(1) Adequate copies of an Operations File, which includes information recardin 
competition rules and regulations, official tool and equipment list, engin--S pm-t 
procurement, basic judging criteria, mechanics manual, etc. ^ 

sufficient qu^ti^ of ^Hor sepower Horizontal Shaft Comnetition Approve 
number /54131 at a cost of $25.00 neF Each school orders the engin 
directiy from Tecumseh Products Company. ^ 

(3) A sufficient quantity of replacement parts at no charge to be used in the regionr 
cornpetitions. These parts are requested by the state director who distributes ther 
to the various institutional directors. 

Five free engines and five sets of replacement parts for use in the State Finalf 
The en&mes become the property of the host institution upon completion of the contes 
/2 ^ representative to act as one of the three final judges at the state finali 

W A ^s^ctive show-case type first place awards for both the regional competi* 
tions and the state finals. ® ^ 

/Q\ ^ certificate of participation for all students who compete. 

Sfili, supj^rt of the Student Industrial Competitions, which includes workin 

with the other participating manufacturers to develop a unified spirit. 

Hiir^d contributions, Tecumseh Products Company has prc 

duced a 16 mm film entitled Student Industrial Competitions in Power Technology’ 

demcti"rh^^nH^^^ ^1"" jewing directly from the author of this manuscript. This fill 
depicts the activity involved in tlie state finals. 

O rganizational Structure 

eram^ia ^ through which the operation of the Student Industrial Competitions pro 

^ perhaps best portrayed by an organization chart. (Opposite page 

remi^lv Industrial Competitions Steering Committee report 

o fr ^ Michigan Industrial Education Society Boardiof Directors. The steS^in 
ommittee is composed of the state directors and the university coordinators. The Indus 
Howeve7^fr^ participate in the deliberations of the steering committet 

Sns S experience that they prefer that educators deal with the prob 

lems of the organization and operation of the competitions. , 

state director’s responsibilities would involve: (1) the coordination of all re 

quests and communication with the industrial representative; (2) the establishment t 
operational guidelines; (3) the ordering and disbursement of replicemem paiS^nd (^ 
the organization and operation of the state finals. 

coordinator is respons.'ble for the orderly operation of the regions 
competitions. Major responsibilities are delegated to the regional directors in each c 
the technical areas* 

Other activities omitted in the organizational chart are the public relations functic 
and the development of pilot programs. 

In conclusion,, the development of the Student Industrial Competitions has provide 
public school students with an excellent opportunity to display their technical knowledg 




; and skills. The public relations aspect of this program as well as the personal pride 
s and satisfaction derived by student and instructor tend to justify the continued expansion 
jf this program. 

t- As an evaluative technique, the competitions tend to provide a basis for program in- 
I lovation and change. Observation of the student's performance does provide insight into 
ills technical skills and knowledge, as well as his work habits. 

i As to the future, the writer would hope the participation and interest in this program 
|4jvill allow for the expansion of the Power Technology Division to include areas of compe- 
l^dtlon in rocketry, jet engines, etc., with major emphasis being placed on the operational 
|■‘-haracterlstics with the design and construction aspects remaining within the realm of 
iJJie project awards. 

jpDr, Ecker is Assistant Professor, Department of Industrial Educatiwi, Eastern Michigan University^ Ypsi lanti. 
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STUDENT EVALUATION IN WOODWORKING 

David A. Rigsby 

Gentlemen, I am to talk to you on “New Concepts in the Evaluation of Student Progress 
in Woodworking." I think I would like to divide this time allotted to me into two parts. 
First, I would like to tell you about my experience with Education Testing Service and 
how a test was built. 

I was askeid to serve with the Committee for Industrial Arts Wood Tests. This com- 
• mittee met in Princeton, New Jersey. The first night was for social activity. We then had 
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The eight of us were supposed to supply the wood part. on preparing tests 

^ a test for junior high school woodwork It wa 

It waT into detail as to just what we thought ought to be covered 

tha 4'«1lvaSf'^?aS.“'-S;es2’ -aStar n7/“ ? 

^»aTg-rjypVa;aV^2l£^^^ 

S=rSKaranr2tr.?r S?„„r 

possUjler ® *** *“*sl>ing point but help each child develop as far a. 

and h^anism. This w^^iioSio^^^lrtyye^^^^ 

^mply^ conceJi® toe w^l^o^^^^^ 

the real question is: Will education include science, or will it exclude it? The fritellerrim 

we m\gScalf2?slSl Srl}2«r 

f<? done ^ ^ ^ speak the same language nor think in the same way. If nothin- 

irreaifiAi^^ separating them must necessarily increase, together with the steadv ani 

v2Sd h“a^?”f4"an“wft^^^^^^^ dallbevStaly vdden thigap L *a old Zmt^St 

T * L " “ , ® specia.. pains to reduce it as much as we can?" 

in eduLSorto ^tal^thffkine® “ 

T stari: tninKing or the child whom we say we are Dreoarinff fn-r th<^ fimir-/:^ 

ment of appeared In Loren El§e2j®s CTma 
Ss -SrSan JL “»“Pna a man »ho was one of the chief archltecS of uL aSSl. 

one day with a friend when h“crae?^n a^Sall'utS?^ Sk ofdtSI? un "d"' *" *rt 

fnftSrioStft.'JlT*"" *'• a1lprhfpiue«%1J?e"y^S’Sf, 

“What's the matter?" his friend asked. 

the turile°down “ precisely as possible and pu 

man,’?“ mm^?ed"a“ouU"Mtt*; rnilVr^"/ ““ 

reco^ized that ^iVnc^S^ot^enouS.” Hui^ity 

rbr£iJ“ 

to brmg the two together and work with the whole child. o is an ideal plac. 

ments.^ remember to evaluate a child so as to encourage him to future accomplish- 

.di obligation in industrial arts to take a child where he is and take him as fa 

as possible, it is not our job to sort out the good from the bad or the different levels o 
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ichievement. 

^ remember that we are the keepers of the public's children. And being entrusted 
fn* position, we should work to our utmost in helping each child to become better 

idapted to everyday living in our modem society. 



V\r. Rigsb/ is Associate Professor at Appalachian State University, Boone, North Caroii 
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EVALUATION OF STUDENT PROGRESS 
IN WOODWORKING 



Willis H. Wagner 

Not so many years ago, informational content in woodworking courses was largely 
covered in regiJar class sessions - in fact, many students elected this area of the indus- 
■ ^^ts curriculum because of the minimal amount of outside study normally required. 
3reat emphasis was placed on the construction of a “project” and, as a result, the “grad- 
ng of the project” constituted the major aspect of evaluating student progress. 

Today, research and development in the wood and wood products industries provide 
;i amount of scientific and technical information concerning new methods, materials 

■ind procedures. To acquire even a limited understanding of the basic concepts and gen— 

; jraiizations in the field, students in modem woodworking courses will need to devote 
jnany hours each week to “out of class” study assignments. 

j The written examination, when properly prepared and administered, can provide an 
niportant motivating force to “drive” students into a good, hard, concentrated study of 
ormaaonal material. Another prime purpose of the examination, of course, is to re- 
veai concrete evidence concerning the progress students are making in the acquisition of 
alwut woodworking tods, machines, equipment, materials and processes, 
t tns used in the examination should be representative of the course content — the course 
'®htent having been selected and established to fulfill the course objectives. 

Modem woodworking test items should be up-to-date and, along with course content, 
should reflect recent developments in wood processing and wood-related materials. For 
3xample, a completion question in the area of adhesives might read: Two chief disadvan- 

of polyvinyl resin emulsion glue are: it softens when exposed to elevated temoera- 
:ures, and it is, ^ 

^^stxuctxirs ^ m^;e an effort to design items that require more than a simple 
teedback of memorized information. L.isted below are several examples of test iteirs 
where the student, in order to arrive at a correct response, will need to know certa'ji 
iacts and also how they are applied: 

What is cutting speed (SFM) of a 20-in. band saw if the wheels turn at a 

speed of 800 ipm? Use the space below for your calculations. 

h Wood sample that weighed 56 grams was completely over— dried, and then 

found to weigh 50 grams, the initial MC would have been 

— List in the proper sequence the operations you would perform in bringing to 
finished size: 6 pieces — 3/4 x 3 1/2 x 34 inches which must be cut from a single 
piece of rough stock 1 x 8 x 108 inches. The rough stock has some bow and one 
end shows some cup - odierwise there are no defects. Identify the machines or 
tools used in each operation. 

i woodworking courses, student performance continues to be highly important and 

fshouid the^fore be a major factor in the total program of evaluation. A high percentage 
pf this performance involves the development of skills and is based on an understanding 
pf methods and procedures. For the most part, progress will be reflected in the quality 
pna quantity of work produced by the student. However, simply grading the work (product 
pr experimental project) when completed will ust-ally not provide sufficient evidence of the 
ptudent s progress along this line. Since the developmental process in the student is con— 

^ tinuous (we hope), then the evaluation process should also be continuous. As the instructor 
pbs^ves the student's performance from day to day, he certainly will be able to form 
LsignifiCMt judgments concerning the progress the student has attained. Some type of 
I check sheet should be developed for recording and summarizing these judgments. If an 



procedure, as described, is placed in operation, the student should be acouainted 

indication of his rated progress at various intervals. 

In addiuon to the student s performance directly related to constructional acHviH<^« 
there exists a need for some method of evaluating other aspects of his shoo work T'hi4 

“oP^raaon wll. o“er aidants? 

policies in organization and management; care in handling, storing and using materials 
SrnfaTi P=>'^Ucipatlon In the care and maintenance of mols InXquiL”? Per- 

»~fud?s»TpeS importance because It is soVsely tii^pled 

prifSs=“^grrsi?.ra“f^^^^^^ 

ticular situation. One recommended form lists desirable descriptions of performance with 

SlaL?a?t?rv“"^®LoSfer ^ outstan^g. sadsIactoTy^TaaSs '^^lvemZ ^n6 

unsansractory. Another design lists desirable practices on the one side. undec!irahi<= 
practices on the other, and rating check points between as illSstrated befow? 



Cooperates well with others, 
respects their rights and is 
always courteous, tolerant 
and helpful. 

Follows recommended safety 
practices. Uses tools and 
machines correctly. Always 
wears safety glasses and uses 
push sticks and other safety 
devices. 



5 4 3 2 1 



5 4 3 2 1 



Thkes good care of tools and 
equipment. Follows correct 
practice in their use. Re- 
turns items promptly and 
reports loss or breakage. 



5 4 3 2 1 



Largely concerned with self. 
Shows little respect for anyone, 
especially those who can't do 
him a favor. 

Breaks safety rules and feels 
guards and safety devices are 
"for the birds”. Uses them 
only when instructor is watch- 
ing. Seeks approval and 
recognition from peers by 
taking chances. 

Has little or no respect for 
equipment. Handles and uses 
it carelessly. Seldom returns 
equipment to its proper place. 
Never reports breakage. 



also be designed to amplify the check points by drawing lines 
(forming a profile) between them. Some instructors prefer to varr the emphaSs 5laS> 
on the vanoj^ descriptions through the use of a point system. emphasis placed; 

ratincs*bv?th,f,^«,Sn^*'® made by the instructor, there are situations where 

ra^himself be appropriate. Also it may be helpful for the student to, 

ate Wmself at various mtervals. Regardless of the rating system used, good educationaJ- 

pro^es^s.'"°^^ informed®offo??yS S?his 

Mr. Wagner is Professor of Industrial Arts and Technology at the University of Northern Iowa, Cedar Foils! 
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EVALUATION OF STUDENT 
PROGRESS IN PLASTICS 



Armand G. Hofer 



Whether we are interested In evaluation to assign grades or evaluation to determine 
Che effectiveness of teaching, it should be aimed at determining the extent to which each 
student has reached the objectives of the course or unit. This sounds simple enough, 
out too often we don’t do a very good job of evaluation because: (1) the objectives are not 
well defined, (2) we don’t keep the objectives of the course in mind when making out the 
evaluation instruments or (3) we don’t weigh the evaluation of different areas in relation 
CO their importance. These problems are, of course, not unique to the plastics area. 

Since the evaluation in a course is so closely related to the objectives, it appears 
Chat the objectives and evaluation devices or procedures should be worked out before the 
exact course content and teaching methods are selected. The aim of the course or unit is 
Co bring about a chai ge in the student, therefore, the objectives should be stated in terms 
Df student behavior chat can be observed or measured in some reasonably accurate way. 
An objective might be stated "to learn about the plastics molding processes’’, or to "under- 
stand’’ the plastics molding processes. When does a student "understand" a process? We 
need to be more specific by listing the ways we can detect just what it is that we wish to 
lefine as "understanding" a process. To some this might mean listing the steps of pro- 
cedure; to others it might mean being able to describe the applications of the process or 
che advantages and disadvantages of the process. After the objectives have been stated 
, in specific terms, they shouldn't be kept a secret from the students. The students will 
; learn better if they have a clear idea of what is expected of them. 

fr In making out the objectives and evaluation procedures, we should keep in mind the 
• overall objectives of the institution. If we profess, for example, to teach "creativity’’, 
I Chen perhaps each class should contribute toward it. There is always a question as to 
I what weight each part of a student’s performance should have (assuming that we must 
/I assign a single "grade’’). This will be a matter of individual choice, but it should at 
least be kept in mind in setting up the evaluation system. 

The ultimate in instruction and evaluation would be individualized instruction, with 
lia student working on a given area until he reaches at least a minimum level of achieve- 
|..Tient before advancing. Evaluation in such a system would demand that tlie student work 
I coward a certain standard rather than being graded on a curve against the rest of the mem- 
loers of his class. Individualized instruction and criterion- testing may sound like an un- 
I realistic system for mass education, but it is being implemented in other areas and is 
iDerhaps the direction in which we should be going. 

S' 

fOr. Hofer is Associate Professor at Stout State University, Menomonie, Wisconsin. 



AN EVALUATION SYSTEM 
AT S.U.N.Y., BUFFALO 

Maurice Keroack 



The two major purposes served by an effective evaluation system are: (1) to help 
the teacher determine the degree to which his educational objectives have been reached, 
and (2) to help the teacher know his pupils as indlviduals.(l) The first purpose is basic 
CO established educational norms, which Indicate that evaluation is always in terms of 
sducational goals. The second purpose is related to the first insofar that if the teacher 
becomes acutely familiar with his pupils, he will be in a better position to plan meaning- 
ful experiences for them. He will also be in a better position to determine the degree to 
which his educational objectives have been met. 



In order to implement the two major purposes of evaluation in a plastics program, 
. several goals have to be established. If the objective of the course is to produce plastic 



pump Jomps, then a criterion for evaluating the pump lamps must be established. Thi 
could be accomplished by a long check-list of points to be considered when examinin 
the lamp; or the lamps could be individually thrown and then the distance measured and 
sliding scale used to determine grade. The only section of this procedure that has valo 
is the part where you throw me lamp away. 

However, If the objectives of the course are to expose the student to significant! 
Important processes common to the plastics industry, then an evaluation technique ha 
to be developed that is based on sound educational goals. 

With a comprehensive plastics program, the diversity of processes encountered lend 
itself well to the following weighted procedure for measuring the two major purposes o 
evaluation. {See evaluation sheet.) If a group of pupils has difficulty completing a give: 
area. It readily shows up on the critique sheet. The instructors can then take remedIa 
steps to clear up any misunderstanding or other problems In that area. This allows fo: 
flexibility' in the program and allows tlie teacher to work frequently with the students. Wit] 
constant contact between student and teacher, the second major purpose is served. 

The weighted system is devised in such a manner as to provide for the maximun 
fairness to the student. It allows for individual creativity on the part of the student, ye 
establishes a clear set of requirements to be relatively sure that major education goal: 
have been met. A balance of practical manipulative skills and written work is achieve* 
by weighing the written work. 

There are more suggested areas than would normally be expected from an averag* 
student in one semester. In this way room for growth for the exceptional student ij 
allowed. The average student will probably cover 80% of the listed areas. This is a suf- 
ficient base upon which to grade the individual. There is also room for a variance ii 
quality of the work performed. The ten points maximum allowed for the area are estab- 
lished as the criteria for a satisfactory job. Therefore, an emphasis is not placed on th< 
quantity of machine operation as long as minimum standards are met. This type of em- 
phasis is vital in a plastics program, because much of the problem-solving does not corn* 
from the manipulative skill of the machine operator. Most of the problem-solving ii 
achieved by balancing the variables inherent in the material and process. 

This system also allows for extra credit for the student who wishes to excel. 

The student's raw score at the end of the course is plotted on a cuiwe based on al 
previous classes, and a letter grade is established In relation to his performance to pas 
students' performances. 

When new areas or teaching techniques are employed in any given semester, th< 
effect of the new material can quickly be compared with previous groups to see if the nev 
techniques were useful in achieving educational goals. 



1. Ahmann, Stanley J., Clock, Marvin D. Evaluating Pupil Growth Principles of Test anc 
Measurements. 1.967, p. 4. 

Mr. Keroack Is Aniitant Professor of State University College, Buffalo, New York. 
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EVALUATION SHEET 



Student's Name Final Grode 



Max. Yours 



Vocuum formfng 


10 




Vacuum forming mold . 


10 




Low Pressure Laminafino 


10 




Polyurethane fooni application 


10 




Polyurethane foam mold 


10 




Polystyrene ExpKindabte bead application 


10 




Polystyrene Expxindable bead mold 


10 




Enaravinq 


10 




Hot dipping - vinyl dispersions 


10 




Hot dipping - fluidizing bed 


10 




Cold dipping 


10 




Heat sealing. Radio frequency 


10 




Heot sealing. Ultrasonic 


10 




Heat sealing, thermo-sealing 


10 




Weldina 


10 




Rotational molding 


10 




Vacuum metalizing 


10 




IniectSon molding 3/4-oz. machine 


10 




Injection molding 3-oz. machine 


10 




Injection molding mold 


10 




Hand lay-up Polyester reinforced plastics. 


10 




Hand lay-uD Polyester mold 


10 




High pressure lamtnoting 


10 




Tensile Testing 


10 




Blow molding 


10 




Encapsulating 


10 




Tool Holder _ 


10 




Extro Credit 


10 




Extro Credit 


10 




Extro Credit 


10 




Quiz 


10 




'2 


10 






iO 






10 




*5 


10 




Midterm Notebook 


20 




Midterm Test 


30 




Final Notebook 


50 




Final Test 


70 




Raw score total 

Class Range Row Score 
^ _ Final Grade 


530 


Your Row 
Score 



B a 
C « 
D = 
E s 




299 



EVALUATION AND OBJECTIVES 



Lloyd V. Schrum 

very”ctosely! ‘»<i°“bKdly followed a course ol study 

When the first year came to a close we were to%vSuate*^ one that was handed to us. 
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teln WeT;ra\ucTr1“g,^^^^^ by means of explaining why he has chosen a cer- 
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limitations for his protect with uses as well as 

discussing it with him. ' evaluated by checking his complete plans and 

in m^g^hif^projL?^He^mt2t(tecideo^t^ problems that he will encounter 
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an equipment list and a detLled drawinl^^f”n ^f*^"Suited materials. He will have 
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aspect of the completed oroiert 'tm- ° design of molds Is a very Important 

rsHier tha.™ “ evaluated obJecUve of the course 

through level four, (S^Salysl?*^bG?iL^^^ Project they are to make. This would go 
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oiaklng molds, as well as dealcm turn require knowledge of materials used in 
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temal criteria.’ judgments of internal evidence as well as tx- 




300 






When we evaluate the end product, we then have a set of objectives or criteria that 
can be evaluated, including the capabilities of the student. We may still ask that he take 
a final test, or write a report on total project that he has done, which will give us a further 
insight Into his capabilities or ability to use what he has leaxned. When writing tests, we 
must be careful that we use test items that are valid and not trick questions, or questions 
that may be mis construed due to poor wording. Some of the students tend to read into 
test questions things that we did not intend to ask nr expect. Item analysis of our test 
^ jestions often gives us valuable information as to their validity and reliability. We often 
do not take time or have time to do an analysis; however, if we wish to improve our courses 
and teachiiig, it is important that we use every possible means to Insure an accurate inter- 
pretation of test results. 

In summary, then, evaluation depends on the use of objectives that are realisiH.c and 
attainable to students. They should provide for a broad background of knowl:jdge of 
plastics and the plastics industry through various educational media. The student must 
be given a problem that will allow him to comprehend, apply. Interpret and analyze be- 
fore he starts work. He may also be given the opportunity to evaluate his project. If the 
student can be evaluated on this type of criterion, we wUl have taken him at the level he 
was working and advanced him to a higher level. Some of us may have put these oblec- 
tives to use and have a first-hand knowledge of how students react to this type of evaiua- 
tion. 

Mr. Schrom teaches industrial arts in Minneapolis, Minnesota. 
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INDUSTRIAL ARTS AND 
SPACE TECHNOLOGY 



Harold E. Mahrens 

Indust^al arts is a study of the tools, materials, processes, products, occupations 
and related problems of our American Industrial society. 

approximately 4,000,000 students are enrolled in industrial arts courses 
throu^out this nation and are taught by approximately 40,000 teachers. These students 
should be aware of the implications of industrial arts for the aerospace industry and tlie 
space program itself. The aerospace industry is the largest Industry in our nation today. 
It employs over 1.3 million persons. By comparison, approximately 780,000 individuals 
are employed in the manufacturing of automobiles, trucks and motor vehicles. An in- 
depth study of the aerospace industry will provide students with an opportunity to investi- 
gate not only thlslmportantareaof our American economy but also directly related indus- 
tries, such as electronics, chemicals, communications and transportation. 

The industrial arts teacher should emphasize to the student that a solid, fundamental 
course in industrial arts i£ as basic to wnr>" In the aerospace industry as it is in any of 
the other major industries. In the occupations related to the aerospace industry, it is 
desirable for the student to have a good background in physics and math. 

The student can be motivated to higher standards of craftsmanship and pride in work- 
manship by relating his educational experiences to the space age. It should be emphasized 
That there are thousands of aerospace employees working in occupations that are exactly 
the same as those required by many others of the major industries. 

One does not need a college education to work in the aerospace industry. One must, 
however, have a dedication to the vital nature of the a welder must understand that 
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H a welding job with 
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trying to drill a hole in a tennis ball while it is floating in a pail of water. Also consider 
the problem of collecting the chips. Even the slippage of a tool being used under excessive 
pressure could result in a serious problem, especially if it is dropped from the user's 
hand. Further, where a variety of tools is required for a single repair operf *^on, they 
must be secured by some method whl’.e not in immediate use. Consider magnetism and 
its effects, both positive and negative, a^ . possible way of retaining the tools. 

(2) Metals: Under the beryllium shingles are thermoflex radio frequency blankets 

held in place by a titanium mesh attached to the metal stringers. 

The adapter is a ring- stiffened skin- stringer structure consisting of circumferential 
aluminum rings, extruded magnesium alloy stringers and a magnesium skin. 

Eighty-five percent of the cabin section, which includes equipment bay doors and 
hatches, is made of welded titanium assemblies. 

Two hundred eighty-five inches of hand fusion welding are required to mate the 
thirteen titanium pieces of each hatch. 

Steel is used extensively in the ground support activities. In the Apollo project, for 
example, there are the Vehicle Assembly Building, the mobile launcher, the mobile serv- 
ice structure, the supporting structure for the flame diverter, portions of the liquid fuel 
and the purging of gas storage tanks, the huge tracked crawler/transporter and many 
others. 

Th® micrometeoroid satellites contain pressurized beryllium copper cylinders, copper 
wire (2 or 3 thousandths of an inch thick) grids, aluminum sheet (.0015-, .008- and .017- 
inch) panels to record the number encountered. 

The major structural material for the Apollo service module and the Lunar Module 
i is aluminum. 

; The NASA Lewis Research Center authorities suggest that the aerospace age is the 
I "age of tailored materials" since no single material can serve all of the many techno- 
I logical applications required. In addition, metallurgists are designing Improved fabricat- 
I ing characteristics into alloys. 

’ TThe shingles on the surface of the Gemini re-entry module are alloyed of several 
I metals - 53 percent nickel, 19 percent chromium, 11 percent cobalt, 9.75 percent molyb- 
i denum, 3.15 percent titanium, 1.6 percent aluminum, .09 percent carbon, .005 percent 
I boron and less than2. 75 percent iron - to provide aerodynamic and heat protection in addi- 
! tion to holding Insulation in place. 

Work at Pratt and Whitney Aircraft emphasizes a materials spectrum which ranges 
from stainless steel and iron-base superalloys, to magnesium, aluminum, titanium and 
f all varieties of advanced high temperature nickel^ and cobalt -based super alloys*^ 

The NASA contractors and NASA experimental and maintenance laboratories all 
make extensive use of customary machine shop equipment. A part must often be made 
that has never been made before. Various jigs and fixtures facilitate even limited quan- 
I tity production and help maintain required tolerances for precise equipment. 

(3) Electricity-EleCTronics: The area of electricity-electronics as applied to aero- 

space technology is almost limitless. It is said that electronics is the heart of the pro- 
gram, and all phases of electricity provide the means to accomplish the many production 
tasks required in the manufacturing and assembly processes. 

! At least 98 percent of all components used are of solid state type. There is a con- 

I ' certed effort being made toward miniaturization. 

Chemical batteries are used for transportation vehicles and in the principles of the 
fuel cells for powering spacecraft equipment. Silver, zinc and nickel cadmium cells, are 
also extensively used in spacecraft 

Computers and associated controlling mechanisms or indicators are essential to the 
I maneuverability of the spacecraft. Basic principles and application of circuits are used 
' extensively for telemetry, instruni^.-.tation and comm.unlcations. 

High voltage power sources employ backup or dual circuitry to assure constant volt- 
age with little variation. Three-phase, four-wire power instrumentation circuits are 
I being made to assure dependability and reliability. 

I The ground control system must have a reliable power source. Dual service feed 
^ lines with automatic switching to alternate sources all performed by crossbar or solid 
I state components. Extensive use of relays and microswitching is evident in all parts of 
I booster vehicles and capsules. 

'p. Converters, inverters, transducers, sensors and many other controlling or regulat- 
|l devices art: employed on both electrical and mechanical components. Almost all oper- 
I' ate from the standard 24-28v DC system supplied from solar or fuel cells. 
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and t1.X\Sort\y°"ofthe Vh^r "‘^ration readouts 

majority oi tne otner o,000-plus measurements that are tak^n nn Sarnr-n 

e4?sv'’°T'' transformers are used n transr^ssm® 

»cultslSVe\™“®^^^ """ Trans, orme?s1i‘"u's““’ 

VIbSlE, "T‘ °h uL7tor'cSmmLma“i^^^ and comrof 

Crfs^rar^-LlS m^mbulLran^^fb “ thrrgS"ttru«'er°i: 

transistors and solid state components are used extensively in 
equipment telemetry circuits and space capsule equipment StraTnTauJes^ 
fhes^ ifems. delicate instruments requiring low current and small space aLo^use' 
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r^quirTs instances, the picture needed 
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permanent remote camera stations at launch sites, but many stations are mobile. 
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The unusual demand on space photography necess’tates the use of every conceivable 
type of lens. Research into lenses for space use should also result in improved commer- 
cial and personal equipment. 

Space industry photography demands results heretofore not possible. Research into 
equipment and materials has resulted in many developments which are beneficial to com- 
mercial photography. One of these is a low-light, high-speed color film. 

Schematic layouts of circuitry used in electronic equipment are reduced in size 
through the printing process. These circuits are then "screened”, using metallic elec- 
trical conductors in the form of paint. This eliminates wiring and allows miniaturization 
of the circuit because soldered or mechanical connections are not needed. 

Motion picture cameras with a wide variety of lenses and speeds have substantially 
helped space engineers to locate malfunctions. These speeds range from 2 to 2,000 frames 
per second. 

(6) Plastics: The material used a« a heat shield for the command module must 

withstand temperatures in deep space colder than 200 degrees (Fahrenheit) below zero 
and then survive the intense heat of re-entry, when the shock and friction caused by the 
craft slamming into the earth's atmosphere will send temperatures across the surface 
of the command module soaring as high as 5000 degrees Fahrenheit. In addition, since 
the weight of the command module must be kept to a minimum, this material must be of 
the lowest possible density. 

The material selected to do this job is a phenolic epoxy resin — a plastic. In addition 
to this plastic itself, the resin is held in place on the surface of the command module by 
a honeycomb matrix of fiberglass — a combination plastic ceramic material. Thus, it can 
be seen how the plastics are u^ed in space technology in a highly important area. Without 
the heat shield, it would not be possible to put a man on the moon in the near future. 

(7) Ceramics: Ceramics has been of equal importance in arriving at the point where 
the Apollo Command Module could be designed. From the time that astronauts Alan 
Shepard and Gus Grissom performed their epoch-making ‘ 'first” flights in 1961, ceramics 
has had its impact on space vehicle design. Even before these important accomplish- 
ments, without the ceramic potential of withstanding intense heat, early experiments with 
rockets and rocket fuels probably would not have been successful. 

With the development of the ablative heat shield, ceramics has reached its apex in 
performance. The quartz ablation shield used on the nose cone of the Intercontinental 
Ballistic Missile (ICBM) behaves in much the same manner as the epoxy-filled fiberglass 
honeycomb ablation shield of the Apollo Command Module. In both instances the ceramic 
materials (quaitz on the ICBM —fiberglass on the Apollo Command Module), because of 
their ability to withstand intense heat, are contributing to space technology. 

Ceramic materials are found wherever you travel around America’s Space Port. 
Massive use of concrete — a ceramic material — is involved in th 3 construction of the 
launch pads for the Saturn tests and ultimate Apollo flights. Huge channels below these 
pads are lined with fire brick. These assist in carrying away the intense heat of combus- 
tion during the first moments of takeoff when there is no motion to assist in heat dissipa- 
tion. 



L.eds spectacular but of equal importance has been the development of ceramic ma- 
terials capable of being bonded to thin metals to line the exhaust chambers of jet- and 
rocket -powered engines. It is quite possible that without such materials, we might not 
have been able to conduct the experiments preliminary to the space effort. 

(o) Wood: Since not one piece of wood equipment will go to the moon, with the possi- 
ble exception of a wood handle on the geological specimen pick or a balsa cover on instru- 
ments, it would seem that woodworking was being phased out completely. Many industrial 
arts instructors are in accord with this implication. 

For better than half a century woodworking has been the backbone of industrial arts. 
It has been exploited almost to the exclusion of other industrial processes. According to 
I the most recent surveys, it is still being carried on in the majority of the nation’s indus- 
I trial arts laboratories, but it is being de-emphasized wherever revision of the program 
f is underway. 

I This would seem to be in keeping with space technology, judging by the preponderance 

of other materials being utilized. However, on close investigation it is discovered that 
I woodwcrking is still the “backbone” of the space industry. The Kennedy Space Center 

1 is the country’s space port. It is here that space technology pays off. The space probes 

2 and moon missions depart from here. Behind these final stages are literally thousands 
I of manhours of preparation. Still further, behind these takeoff preparations are millions 
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of manhours of ex*-erimentation, research and development and fundamental material 
manipulation. Primary in all these experiences is the involvement of wood technology. 

To prepare astronauts for the lunar journey, NASA has constructed a number of simu- 
ators. In the simulators are embodied the ideas, skills and knowledge of an army of 
engineers, scientists and other technologists. 

To simulate is “to assume the appearance of, without reality”. This is exactly what 
the manned space flight simulators are designed to do. The pilots are made to feel that 
they a^e on an actual space mission. In this way also techniques and equipment ?re de- 
veloped for reliable operation in space. 

Without such models and simulators, the progress of research would be gre? y ham- 
pered. The cost of such research and development would be prohibitive for evei* such a 
nation as ours if simulated conditions and equipment were not employed. In space tech- 
nology, wood technology has risen to a height never before experienced. The fines," wood 
craftsmen and the most highly-developed skills in wood fabrication ara found in space 
technology. Truly, wood and all that the wood area implies is the “bac.'cbone” of space 
technology. 

It should be pointed out that NASA is not advocating a space industrial arts course. 
It is suggested that the teachers teach the concept of American industry as it relates to 
our society today. 

A study of the chemical, iron or aerospace industries, to name a few, is a fascinating 
and rewarding experience for both students and teacher. A typical outline for such an 
activity is as follows: 

(1) Origin and background of the industry 

(2) Organization 

(3) Products 

(4) Processes 

(5) Materials 

(6) Occupations 

(7) Trends 

NASA is happy to provide you with films, pamphlets. Tech briefs and other related i 
educational material, all free of charge. To obtain these materials please direct your ■ 
request to Mr. Harold Mehrens, Chief, Educational Programs Branch, John F. Kennedy 
Space Center, Florida. 

Mr. Mehrens is Chief, Educational Programs Branch, John F. Kennedy Space Center, Florida. 

! 

DEVELOPING A GENERAL 
AERONAUTICS PROGRAM 

Charles W. Swinford 

I would like to preface my remarks this afternoon by saying that although the title of 
this session is “New Concepts in Aerospace Education”, my report will be singularly 
lacking in new concepts and may even prove to have slighted some of the old ones. 

^^The i^ost radical thing that I have done to date is to propose that we include a course 
in aviation among our tradit;ionai industrial arts offerings, to write a formal course 
proposal and to pursue the matter for two years through inter-departmental meetings, 
committee meetings, administrative conferences and numerous private in- 
fighting sessions with the representatives of the status quo. 

Early this fall, proposed curriculum changes were again presented to the curriculum 
committee and at this time our aeronautics course was accepted. The Board of Education 
reviewed the committee’s decision, OK’d the budget, and authorized the inclusion of this 
course in^ the curriculum of the three Niles township schools, beginning with the North 
building, in the 1968-69 school year. As the initiator of this program, the responsibility 
for its implementation now rests on my shoulders. 

s this will be my first attempt at such an undertaking, I do not come here as a pur- 
f aviation curriculum blueprints which are guarasjKsed to fly, nor do I consider my- 
tci }.>e in a position to offer many blue-sky innovative ideas for doing something which 
3 itskv& -mt to do the old way. 
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My intent is to report what we have done, are doing and hope to do with our Drocram 
It Niles North. c r k ©xa.i. 

rhe course proposal 

There are probably as many formats for the presentation of proposed curriculum 
^ -hanges as there are schools with curriculums to changp. While we were allowed con- 
i siderable latitude, we did reply to nine basic questions. These questions, answers and, 
' n some cases, the reasoning behind the answers, are as follows: 

(1) What is the course title? 

; ^ Aeronautics I & II, This title was selected because, although it is synonymous with 
1 aviation , it seems to have more ‘‘status” value. We are an elective course vying for 
' he students’ time in a college preparatory-oriented school. We must sell our program 
o both students and parents. 

(2) What is the length of the course? 

Aeronautics I & II will last two semesters. Classes will meet three days per week 

or a 40-minute period. Twice a week the class will have a laboratory or double period 
3f 80 minutes. ^ 

(3) What are the course prerequisites? 

Enrollment is limited to the three upper classes, with seniors having first preference 
Juniors second and sophomores third. (As yet we have set no requirements which would 
^end to screen out the industrial arts majors. However, we have suggested to the guidance 
department that aviators must also be good with their heads.) 

(4) What Segment of the student body will this course serve? 

I tradition, industrial arts students are mostly boys. We assume that this trend 

|vill continue. However, we are encouraging all interested girls to enroll. As a result of 
iin interest survey taken earlier this year and nexf year’s registration figures which are 
[jegmning to be compiled, we find that we are attracting students who have never before 
|:aken industrial arts courses and in numbers which we cannot yet handle, 

I (5) Are textbooks available for the course? 

I Yes. We are planning to adopt as our primary text An Introduction to General Aero- 
|iauUcs_by C. N. Van Deventer, published by the American Technical Society. Several sup- 
blementary texts are under consideration, as are materials from both Sanderson Films 
|.nc., and. Link Group, General Precision Systems, Inc. * 

! (6) Are qualified instructors avaiiable for this course? 

I Yes. 

I f (7) What preparations are necessary prior to offering the course? 

A. We must prepare a tentative course of study. 

B. We must prepare a comprehensive budget. 

I C. A suitable classroom must be found and equipped. 

I D. Training aids must be secured, examples of which are: 

1. operable engines 

2. “cut away” reciprocating and gas turbine engines 

3. airframe structural components 
I 4. assorted instruments and aircraft hardware 

1 o drawings, projectuals, movies and other visual aids. 

I E. Preparations for the flight experience unit must be made with a local fixed- 

I base operator. 

(8) What changes in the total school program will this course bring about? 

We foresee no scheduling problems other than those which already exist with lab 
classes in a nine-pericxi day. The course will add to the selection of elective subjects 
available to the student body. 

(9) Why is this course necessary? 

During the last 65 years we have seen the transition of powered flight by heavier- 
chan-air vehicles start with the Wright Brothers^ 120ft., twelve-second effort and progress 
ichrough non-stop^ 600 xnph commercial flights of several thousand miles. 

I The airplane has evolved radically during this time. From approximately 600 lbs. of 
|WOod, wire, fabric and gasoline engine, the Wrights as.^^embled a powered box kite — a far 
|cry from today's jet airlinej;. Still the airliner, jet fighter, helicopter and small private 
|plane can all trace their lineage back through Orville and Wilbur's bicycle shop. 

S hostilities in Europe in 1914-1918 saw the role of the airplane change from that 

|of reconnaissance and artillery spotting \o use as a tactical weapon. Since that time we 
|have witnessed the gradual emerj^^nce of air power as the measure of our armed might. 

k 
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Sm ® proven so valuable in two world wars, Korea and now in Vie 

^^sTs on ^he ®IbflitI!°of^'15f^ primary defensive weapon. Our national security nov‘ 
1 ability of our aerospace industry to produce operable inter- continenta ’ 

p?itfSms."^^^^'^^^ anti-missile systems as well as the more conventional weapomi 

20 years rockets have assumed an important scientific role in additioi* 
to their military applications. Our efforts in the exploration of space have reached th<^ 
point where we no longer question the feasibility of Ending men Fnto orW^^ 

SZ* °rbital flight: the walk in Tpace? Z l^nSfaS o^ S; 

Virtually gone. These are now an accepted thing, “old hat” to a populatioi 

tte?eg!n°n!S^ 

inr^hidZ” Of economic importance to our country, the aerospace industry 

d commercial aviation, represents a multi-billion dollar investment 

of^thoMfinHo^ "Ot the, largest employers in the country. We have hundredt 

the aerospace °labor°force”®^® ^ multitudinous array of technical occupations withir 

understandably. With rapid advances in technology and expansion of the industry 
speclaUiSs^'ZhZ^ °f teenier 

thnrt” adVfnci^ technicians and engineers, and as “the state o ! 

BonnS I^^shZ fh^ existence for which there are no trained per-^ 

wi,.: ^ u ‘demand for qualified people far exceeds the supply. 

of aviition°hrff our aviation program? We believe that the studi : 

are not Z^mnrin<r?i educational program of our students at Niles. Wd' 

not attempting to make anybody into anything* We are trying to provide those exoeri t 
ences which will accomplish the following objeefives: proviae those experi-| 

(1) Although there is no way to teach it or test for it, we hope that our students will 
develop a more mature attitude, a sense of responsibility id a seriousness of purpose^ 

long-term survival of those who i J ®®^i'^^sne8S of purposej 

develop an appreciation for precision equipment and craftsmanship I 
plus one students to be fully aware of their environment - from sea leve l 

f® develop within the student an awareness of and appreciation for the' 
progress which has been made in fulfilling one of man's oldest dreams^- flight. I 

tAu Swinford is Industrial Arts Instructor in Niles Township High School, North Division, Skokie, Illinois' 



F-15.12 AIAA ■ 

Special Interest Session 

^^5 BVAUJATinKJ n.c thF ^I I F ARMER IN INDUSTRIAL AKTS i 

The™- J , 



THE SLOW LEARNER IN INDUSTRIAL ARTS 

Thomas J. Brenrtan 

rwr> Hava Participated in several sessions on this topic during the laat 

^ speakers have talked with you ? bout methods, curricu 

evaluation in this newly emerging area. It is mJ Z puraose u 
p icate what has been said. It is also most difficult to be the last speaker in a serieg- 
such as this and not duplicate anything which has been said previously. However I shaP 
onb^L^r redundant in my summary and inferpretation S Xt hksfone 

This area is a fast growing one. This does not mean that it is a new one for i ndustria' 
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rts teachers. Slow learners have been our lot from the time of Calvin Woodward but we 
ave not always welcomed them. '‘Industrial Arts as a Dumping Ground" was the topic 
f discussion at more than one American Industrial Arts Association Convention. Ericson 
evoted a chapter to it. More journal articles have been written on it than on almost any 
ther topic. 1 am implying that it has been just recently that we have finally come to the 
eluctant realization that we probably will always have these students in our laboratories 
nd it is time for us to make a serious effort to provide special programs for them. It 
'as just for this reason that West Virginia University last year applied for and was 
warded an NDEA Institute in industrial Arts for the Mentally Handicapped, You have heard 
; rom several of the staff of that Institute as well as from a number of participants. 

West Virginia University had felt that the problem of the slow learner or the mentally 
! andicapped student was extremely important and had, for a number of years, offered 
otirses in Industrial Arts in Special Education. We had had some success in this en~ 
eavor and had been asked to present a session on the topic at the convention in Washing- 
on, DC. <Ne felt the presentation was politely received but it had made little impact. 

. Ve did not realize how much interest had grown until we started to receive applications 
■ or the NDEA Institute. Our eligibility requirements were such as to keep us from having 
ne wholesale app!' uion deluge which some institutes received. Nevertheless, we did 
P eceive so many thai: we were hard pressed to read and evaluate all of them. We inter- 
‘ reted this^ interest as an indication of the extensiveness of the problem and many instruc- 
i ors were interested in doing something about it. 

This lias not always been the situation. We have personally received numerous letters 
^ tom honest, sincere industrial arts teachers who felt we were perpetuating the dumping 
j. round appellation. They strongly urged us to forget it and turn our efforts to more pro- 
I uctive endeavors. On one occasion, one of our doctoral students, developing a research 
|esign on this subject for his dissertation, could find so few teachers willing to be iden- 
tified with the problem and to assist him in his study was forced to abandon the idea. The 
R eception which this series of discussions has had is indicative of the change in profes- 
I ional attitude we are experiencing. It would appear that more and more of our men are 
realizing that industrial arts has a unique contribution to make and are attempting to do 
I omething about it. 

I From the vantage point of experience, 1 should like to spend my remaining time dis- 
cussing some points which 1 consider important for anyone to have in mind who is planning 
|»n entering into this area. Some of them have already been mentioned and so this will 
; erve as a summary. They can also be used as evaluation criteria for programs cur- 
‘•ently in operation. 

I 1 will begin with several items which have particular reference to the elementary 
pre^ram. At this level the activities are really not industrial arts but actually crafts 
I'Ctivities. An attempt is made to introduce the child to the world of materials around 
iiim. The activity should be part of the total learning experience and not an isolated one. 
iVe do not appreciate the teacher who says "Now we will do crafts." This kind of activity 
s usually an attempt to relieve tension or to provide recreation and relaxation. While 
shese objectives are important of themselves we prefer to think of the crafts as an in- 
tegral part of the learning experiences. In fact, we have seen it function as the core 
ground which the entire educational program was built. 

Criteria for selection or evaluation at this level should include: 

The craft should be simple enough to be learned. This implies that it should be 
within the ability of the learner. 

The craft should be useful. It should produce a product which the student could use 
or could give as a gift. Exercises may have some value to the learner but this value 
is greatly enhanced when it culminates in something of value to the child. 

It should be capable of being done out of school . This permits a longer exposure to 
the learning situation, provides for home activities and helps to relate the home to 
the school- Where retarded students are involved this is important to the total learn- 
ing experience. 

It should be a step toward learning a more involved activity. Often a child who is 
slow, or retarded, also has a problem of physical coordination. A simple manual 
manipulation learned well may become the foundation for better physical coordina- 
tion required by a more involved craft. 

It goes without mention that tbf=: craft should be of interest to the child. Tliis is not 
at all difficult since at this mental and physical level exploration is the chief means 
whereby the c’ !ld learns. His interests are so widespread that a creative teacher 
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has little difficulty In discovering his chief interests, or In developing them, 
o. The craft should be challenging. Once a student has learned an activity and has ex 
perienced success In doing it, he very often wants to do It over and ovar again. H 
hesitates to explore new directions where he might fail. This should be avoided an> 
his inte^rest developed toward the more challenging new activity. 

7. It should Involve as many concomitant learnings as possible- Crafts done for craft* 
sake alone has limited value. When they are used as a method of Ina^ructlon or a 
a means of integrating academic skills their value is unparalleled. 

At the Intermediate level 

1 TTie industrial arts activities, and at this level they should be industrial arts activities 
should provide for successful learning activities. If there was this value alone to th. 
activity, it would be justified. However, at this level, the student has very often hai 
few successful learning experiences. He is often disenchanted with school. The in 
dustrial arts laboratorj . the physical education program and perhaps one or two othe: 
activities provide the only educational oases in the desert of ,he academic program 

2. They should Introduce the student to the world of work , so that he might begin to thlnJ 
of a future occupation. This is often his only occupational orientation. For these 
students vocational emphases are entirely proper. We must re-orient our thinkin- 

from the strict general education aspect and think In terms of what is best for th*< 
Student. 

3. Individual Instruction, as much as possible. Is a must. 

4. Adherence to a work schedule as a prelude to employment is enhanced through Indus- 
trial arts activities. The shop organization plan, mass production activities an. 
similar endeavors aid in this objective. Very often the attention span is short am 

interest Is flighty. A teacher who Is strict, but human. Is the best help these student, 
can possibly have. 

5. Home mechanics Is an ex-ellent activity for this level. 

a. It provides a F> 088 ib;c source of income for the "flx-it" student. 

b. Students become involved in homemaking activities which is Important for thei: 
ultimate roles as home makers. 

c. It provides an excellent activity for group work for the development of inter 
dependence. 
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At the advanced level 

At this level the industrial arts - vocational program is often divided Into the pre- 
voMtlonal and the diversified occupation programs. The former is properly the responsl- 
billty of the Industrial arts teacher. The laner should be handled by a vocational teachej 
who is specially trained. Here again the chief objectives are: 

1. Frevocatlonal in nature - occupatl'.nal information on unskilled or semi-skilled occu 
pations. 

Group jctlvlty centered for the development of this Important attitude. 

Emphasis should be placed on personal economics as opposed to industrial econon-iics 
Mass production activities seem to provide the best approach to gain these objectives 
In conclusion I should like to make one salient point. Although these stUuents, on the 
M ™ performance, nave not come up to standard, please do not sell them short 
work with them come up to standard. When special programs are pro- 
vid^, teachers are sympathetic (and not overworked), when they have some knowledgt 
o how to attack the instructional problems, these students have responded to an amazint 
degree. 1 would like to Illustrate this fact by telling a rather amusing story, which upot 
nnalys.s, points this up quite vividly. y. . 

enough to remember the time when the “moron** atoricf 
were all the rage. Well, this is a story about a moron carpenter. It seems that help wat 
extremely hard to come by on a certain large scale building project when thousands o- 
small homes were telng built. This particular carpenter bad been working for a long 
time, was weU liked by his fellow workers and in general, had been a satlsfaaor>' work- 
man. Because of the shortage of supervlsois, it was decided make him a foreman anc 
put him in charge of a crew which would work more or less independently, with onK 
occasional visits from the project supervisor. ^ 

The crew went to work and for several days there was considerable activity. The 
supervisor was too busy to do much more than look over to the place where this house 






vraa being erected, but everything seemed to be going smoothly. He was understandably 
surprised one morning to find the moron carpenter and his crew waiting to see him at hie 
leld office. ^ After the usual amenities were parfjed, the carpenter, obviously agitated, 
>lurted out. ‘Say Boss, do we start these houses from the top-down or from the bottom- 
ip? 'Hte boss replied in no uncertain terms that "any blankety-blank fool knew that they 
lad to be started from the bottom- up." To this the carpenter replied, "Well boys. 1 puess 
ve 11 just have to tear it down. We did it wrong." 

>. Brennan is Coordinator of Industrial Education at West Virginia University, Morgantown. 



In this presentation, special education v/ill refer to those programs that have been 
tstablished within secondary schools for the educable mentally retarded. The chief char- 
icteristic of members of this heterogeneous group is that at some point in their secondary 
ichocl careers they recorded between a 50-85 intelligence quotient on an individual intel- 
igence test. Other than this factor, members of special classes demonstrate consid- 
:rable variance in social, psychological, academic and vocational ability. 

j l^urriculum Objective 

I Since the late 1930s, the main goal of secondary classes for the retarded has been 
pccupational training, placement and success. Indeed, those of us who train prospective 
?eachers and assist in curriculum, design focus on the implementation of this goal from 
f he primary through secondary grades. The realistic planning that we envisage and en- 
Sender for the retarded essentially rests upon whether the individual will be employed 
ivhe'.i he completes his education. 

However, it is not enough for us just to think about getting jobs for our students. We 
:tius£ also consider the relationship of the individual's skilis to conditions within the com- 
.3etitive labor market. It has be«-*n our experience that members of this educational group 
pften occupy a marginal status within that market. 

I "Marginal status" ir defined as employability rather than racial, intellectual, emo- 
|:ional or economic indices. It is directly related to the maintained potential for being 
pmployed and the level of occupational skills. Factors such as race, intellectual ability 
ind emotional status do have a bearing upon the employability of an individual. For ex- 
ample, one of the main points made by recent civil rights protests is that inadequate edu- 
cation associated with urban ghetto schools is one of many factors contributing rn the 
disproportionate percentage of unemployment among Negro males as compared to that 
pf white males. Marginality in the labor market is applicable not only to the mentally 
retarded, but also to members of other subgroups within the socio-economic structure 
jwho encounter conditions and factors which ultimately result in lower rates of employ- 
tment and lower levels of occupational skill. 

S- 

f Occupations for the Retarded 

f hi 1967, Kokaska completed a national survey of secondary urban progra.ns which 
; included the occupations at which the retarded were being trained and placed. (1) Only 
the occupations in the craftsman and operative areas are included below. 



OUR EXPANDING RELATIONSHIP 
TO SPECIAL EDUCATION 



Charles J. Kokaska 



An Abridged List of Occupations in Which the Educable 
Re tarded are Being Trained and Placed by Secondary School Systems 

Craftsmen 



I appliance repairman 
i auto mechanic 
I baker’s assistant 
I bicycle repairman 

b 



body-fender repairman 
book binder 
bricklayer's assistant 
butcher 



carpenter's assistant 
carpet layer 
carpet layer's assistant 
cement finisher’s helper 
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dental assistant 
electrician's assistant 
furniture repairman 
house painter 
meat cutter 
monument engraver 
mortician's assistant 
photographer's assistant 
plumber's assistant 



printer's assistant 
radio-TV repairman’s 
assistant 
roofer 

rjaddle- bootmaker 
shoe repairman 
sign painter 
sign painter's assistant 
tailor's assistant 



TV cameraman 
tool shop apprentice 
house painter's assistant 
lens grinder 
machine serviceman 
upholsterer's assistant 
welder 
woodcutter 



Operatives 

drill press operator a i.i 

fork lift truck operator Assembly worker in: 

laundry-dry cleaning machine operator aSo‘'pws1“mrv“”'' 

milling machine operator h f ^ factory 

sewing machine operator factory 

staple machine opeiator fo^^hTn?^ factory 

truck driver food plant 

furniture factory 
garment factory 
greeting card factory 
pen-pencil factory 
sheet metal factory 

able to?*!" "'iu^'H^cauTa! - 

of dlfferencn ,nd therefore we m!ist h! af™' 

w"?* t{."e S!?o^.“r^rL%Ze" 

opportunities this affords special class students^to ente?^Hr‘^^^^°" industries and th« 

.awing IS an amplification o? two 



Title 

Assembly worker in auto plant 



Selected Operative Occupationn 
Duties 



Machine operator in smaller firms 



spot weld 
paint 

grind metal 
final assembly 
finish and trim 

repair and clean machine 
operate drill press 
grind gears 
operate radial drill 
buff metal 
plate metal parts 



Range in Hourly 
V^^ge Rate 



$2.75 - $3.40 



$1.70 - $2.50 



tnrdS" wto *ha“ve faSn’m^Jh!' co'''® «•’=“ J®’’® “"=‘«ent with what we know about re 

••Yeel” %rlo2rfon!^-up smdle. My response would be 

high as 16.0% to 32 6% of rh*» a f former special class students have indicated that at 
10-15 years^ he coSLSni populations have entered skilled occupations afte 

deal of vertical studies also denote that a grea 

given the benet*t of aoecial j when students have Liw-r 

Within the community. ^ cation and training in addition to economic opportunity 

stand^“h°e"te°a"so*^e®f“”™h“^^^^^ abilit ies and achievements, you may under- 

ror emphasizing the extension and expansion Of cooperation between th< 
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nduQtrial arts and special education. We certainly have cu/iimon goals, and there are 
xamples throughout the nation’s secondary school syatenis which indicate that these 
oals can be achieved. For example, in the Phoenix (Arizona) Union High School System 
tudents are placed on part-time work experience during their 11th year. In his subse- 
uent employrnent evaluation, the work-sti'dy coordinator has often received succestions 
rom employers relative to skills the student may learn that would help him advance on 
he Job Buttressed with these suggestions, the coordinator is then able to approach mem- 
ers of the industrial arts department in order to gain specific training along the lines 
I the employers suggestions. In this instance, each area contributes to the appropriate 
unction of the other and enhances the student's eventual vocational success. This in the 
Inal analysis, is our common goal. 
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PROGRESS IN OCCUPATIONAL SKILLS 
FOR THE MENTALLY RETARDED 

William A. Cochran 

Devising fair and useful means of evaluation gets steadily harder. School systems 
,.roup Children by ability; classes no longer represent an average distribution of ability 
no yet each parent has a right to know where his child stands in each of the skill areas 
|>f the school program. 

This is true for the parent of the mentally handicapped child as well as for the parent 
[if an average or above average child. The anxiety of the parents of a retarded child re- 
|uires that they receive some specific information on the progress and growth of their 
[itudent even though the child’s abilities are limited. 

- are usually familiar with the standard letter grades. They know that A B 

u, D and E stand for objective standards. But what does a C really mean? In most school 
)tystems it means average progress In relation to standards or norms that have been 
:stablished in a school system or on a nation-wide basis. 

It is unfair to compare the mentally retarded student with other students on a school 
jystem or a natio^l basis. It is already known where they stand -at the bottom of the 
earning curve. Therefore, de -emphasize reliance on national or system averages as 
jrading criteria for the mentally retarded. Any system of evaluation for the mentally 
fretarded should reassure parents that their child is being evaluated as an individual and 
pot on the basis of a comparison with the normal school population. 

of the characteristics of the mentally retarded is that they show steady growth 
ind development but at a much slower rate than the normal person. 

^ solution to the problem of evaluation would be to lower the percentages 

lo that 40% would be the mid-point for a C. But can this be a solution when we are still 
' normal population as a criterion for evaluating the mentally re- 

garded? What instruments of measurement could be used to arrive at a percentage 
[ score? The limited reading ability of the retarded eliminates written tests. Some thought 
^pould be given to oral tests, but many times a retarded student will not answer because 
past experiences have proven that he was wrong and he hesito*“Ps to answer verbally* 

® evaluation developed by the MacDonald Training Center Founda- 

• Tampa, Florida, which has some merit and has been used in a school system with 

t5ome success. 
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“’' Tralnln, Center, divide, 

III «dra",!S®ad"j^staSy ‘-‘-ctlon, concentra- 

lo^t‘“S:-co<.erat,ve„ea, 

raw score into a letter grade. ® desired, then it is a simple matter to convert tht 

a step in the righ^df^Sidon^^Tt ^c^ubj^cfive S The rating sheet hopefully it 

better method of evaluation is devised. teacher-opimonated but good until t 

Em plpyer’s i^ eport to Coordinator 

^rlington County Public Schools use an additional evaluation form tirioH t? 

quate, Wr! ''^fV 8^. aL: 

one- half of his rim,, jn -k ana irremedial. The Job Coordinator, who soende 

thfa Simfor evl™1i™ a!S Prccu^ement.':^: 

Conclusion 

to av’SfaS Wm?a5o« but ho. 

o, Pe^ 

school environment. ^ ^ ^ traits that are necessary for success outside of the 

(orn^n^" Sa“SfyV“rand°'„'rby"^^^^^^^^ P"‘< Pp-^' 



Mr. Cochran q Shop Svp.r,irar ot th. Moron Ocovpollonol Traininp Confer, Arlington, Vitgi 
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IMPROVING PRACTICES IN 
MARKING AND REPORTING 
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and SrlaU«arha^^tSes,r^^^^^^ PUPll 

occurring wtlhin the teaching profeaslon regard!^ the needier educatloiSTSSutuHoi!??” 
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aprove the evaluation of pupil progress and the reports to parents of students relative 
* their achievement. 

Most experimentation in marking and reporting has occurred at the elementary level 
ainly because high schools endeavor to conform to a marking system that communicates 
:ademic achievement to institutions of higher education. Wilber and Pendered (11, 
254) advise that grades in industrial arts have been determined largely from apnraisal 
: skill development from project making and written tests. 

Three aspects of marking and reporting to be considered in this presentation are; 
) some essential criteria leading to possible improvements, (2) to suggest some newer 
cocedures for Industrial arts and (3) possible resulting outcomes for students and in- 
jstrial arts. 

Measurement is the process of securing quantitative data, while evaluation is more 
iclusive, obtaining a judgment qualitative in character and usually encompassing many 
bids of evidence. Marks resulting from this process of evaluation promote optimum de- 
elopment of the student in the broadest sense. Primary to this proposition is the student 
ither than teacher or parents. Research reveals the past forty-year trend has been 
way from percentages to letter grades and more consideration of personal and social 
-aits of students. 

Qrltgria. for Marking, and . Report ijig; For future efforts in marking and reporting 
cactices, some basic questions, based upon similar elements and guidelines taken from 

studies (12)(3, pp. 15-24)(4, pp,306-443)(6. pp.372-38l)(l. pp.521- 
55)(10, pp. 236-267), should be answered; 

(1) Educational O bjectives; Have educational objectives been clearly identified and 
: tpressed as desired pupil behavior promising educational outcomes? Are they under- 
:ood and accepted by students, teachers and parents? 

(2) Markin g and Reporting System; Has the plan been cooperatively developed with 
jie participation of teachers, administration, students and parents in keeping with the edu- 
l^tional philosophy of the school? Does it provide the information needed by the pupil, 
i arents, counselor and others and assist the student in self-evaluation of his own progress 
pward worthwhile goals? 

I (3) Bases for Marking: Have the bases for marking been made clear and can ap- 

praisals bfc supported by adequate evidence? Are there provisions for recognizing and 
|iarking separately factors other than academic performance, such as social responsi- 
bilities, work and study habits? 

I (4) Report Forms: Can the report forms be employed with a minimum amount of 

^ me and clerical work? Are the symbols used meaningful to all persons who have need 
pr them? 

These criteria, by no means intended to be all-inclusive, can, if accepted, be useful 
;s guides for marking and creating a report form. 

= Pefiring Objectives Clearly : Critical among the criteria for any marking and report- 
iig system are those related to the choice of objectives and the manner and clarity in 
vhich they are expressed for guiding the instructional program. Ebel (4, p.30) comments, 
^The failure to define objectives in terms of student behavior probably accounts for much 
if the inadequacy in evaluation of student progress in schools and also for the very poor 
uality of many classroom tests,' 

^ Goals of education stated as desired behavior have been produced by Bloom, Krath- 
I'ohl, Masia (2)(7), French and associates (5) andMager (8). These recent resources are 
laluable for educators concerned with preparing more meaningful educational objectives. 
Improving marking and reporting practices depends significantly on what is being meas- 
|rcd or evaluated in an objective manner. Clear goals are essential to this process. With- 
I ut them the teaching effort can be lacking in relevance, Marks that do not reflect how well 
f oals have been achieved by students or reports to parents *^hat fail to comm i.iicate either 
">e goals of the school or achievement raise serious questions about the appropriateness 
; f the entire process- 

f- Editors Thornton and Wright (9,p.33) provide helpful suggestions about preparing 
oals that include types that are both general and specific. As to writing goals for a sub- 
3ct area, the authors advise that an objective, to be in proper form, “must contain two 
I lajor parts: a kind of learning and a subject matter content.” 

t Apply these criteria to a general purpose of industrial arts, widely -accepted, “has 
• n insight and understanding of industry and its place in our culture”. Tlie words “insight” 

: nd “understanding” identify the kind of learning, while “industry” and “its place in our 
f ulture” specify the content area. 



Obviously this is a comprehensive goal and can become operational in the ciassrooi 
only when more specific goals are carefully drawn that identify learning products expecte 
and the clues for what to evaluate. If helping students to understand industry is a generj 
purpose, one related specific goal could be: "Possesses knowledge of the functions of th 
personnel division common to most manufacturing industries.*' 

M?_r^^s -- Their Meaning: A single mark used as a composite of achievement (aca 

demic, personal, social) should be avoided. Most authorities would agree that a sing] 
mark should represent competence in subject matter only, not combined with effort o 
personal or social traits. These traits should be reported separately as outcomes i 
ac^iuon to academic skills. The reporting system should make interpretations clear t 
students and parents. 

Improv ing Practices in Industrial Arts: Industrial arts offers many opportunities fo 
evaluating pupil growth and development, including verbal-literary competencies, tech 
mem skill, problem-solving, pupil traits, etc. Yet procedures employed are often tc 
limited, or if evaluations synthesize several objectives they go unnoticed. More seriously 
mey are not communicated to parents and others. Improvements can occur by (1) express 
Soals of instruction found in many current programs in keeping with accepted prin 
ciples and (2) developing report forms that commtmicate more meaningfully and com 
pletely the instructional program and the progress of students in terms of these goals 
The seven objectives listed on the following report form are believed common t 
many programs of industrial arts. Each school, of course, must develop its own objec 
tives and report forms consistent with its philosophy and local circumstances. 

Outcomes: Effective report cards can convey thousands of messages each year t 

students, parents and others, thereby creating a positive impact upon the image of Indus 
trial arts and its contribution as a part of general education. 
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valuatlona on this report are made In tarns of the ob;)eotl.ves of the course of industrial 
rts as Indicated below. The appraisals are based upon trtiat nl«ht bo expected of atndents 
f similar age and grade plaoenent. Personal conferences are encouzmged If further 
nformatlon Is desired. 

of the total school program, la concerned with the studjr of lndustX7 
ts organization, tools, processes, occupations, problems of Industry, and Influences on 
ally living. The purposes are to assist students in better understanding technology and 
o encourage the developeient of practical and technical talents. 

Keanlng of SygOiola Used for Svaluatlon 
A - outstanding progress D - alnlwuiB progress, 

B - very good progress Inprovements needed 

C - average progress B - tmsatlsfaotoiy progress 

HB - not evaluatsd, Inaufflolent evidence 
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safe manner and demonstrates good workmanship. 
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teohulcsl terms, and good ;'orm permitting oonmmloatlon to other-. 
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facts and prinolpiea I’clated to tools, materials, processes, and _ « 
understandings abouz the major aspects of the organization, 
operation axtd Influenoe of industry. 
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CRITICAL CONCEPTS IN EVALUATION 



er|c 



Bill Wesley Brow 

The title of this special interest session - "New Concepts in the Evaluation and Im 
provement of I^nstruction ' - implies three fundamental ideas. First, instruction is goin 
to be evaluated, and, second, instruction is going to be improved. The third implicatio 
concepts or truths have been discovered. At first glance, it seems we ougl 
^don^is^n^lns^ evaluate, apply, improve. To the professional, however, this simplifi 

At a time when the education dollar is being scrutinized more carefully than at an 
history, people are looking more critically at the quality of instructio 
question that persists in the minds of those who want to evaluate in 
struction carefully - whether they be laymen or professionals - is: since no two peopl 
are alike, how do we evaluate the job of teaching that they are doing? 

easier. Let us assume that teaching is th 
process by which changes in behavior are effected in an individual. 

Let us assume that teachers as well as students will also change. 

Let us assime that teaching can take place in a schroi-but that it is not limited t 
the group of buildings known as a school. 

Let us assume that a teacher has an inner drive or determination to excel. 

Can we now identify any new concepts in evaluation that wiU assist us in our deter 
rmnation of quality instruction? Specialists in evaluation on our campus indicate that 
change in emphasis in evaluation in general has in fact taken place. A trend has develope 
that CM be idenufied as evaluation h;.fore the fact, rather than after the fact. The need 
of the individual have become of primary importance. In terms of the student, this woul 
mean a pre-test to ascertain a level of skill, knowledge, rolationshipn and so on. We woul 
identify and record his present behavior patterns. In terms of the teacher, and by extra 
nolation, this could mean a test before being hired, foUowed by tests at certain predeter 
mined places in the career of the teacher. 

Is this not what we do already? We don’t call them tests, but in reality the results ar 
prec.sely *e same. We examine the credentials and transcripts of an individual applyin 
for a position with our institution. If we appiove, he has passed the test; if he fails, w 
have not approved. ’ 

To the supervisor who is wise in the ways of the academic world, this pre-test wi] 
ce^e as warning. If the candidate, in spite of obvious weaknesses, is still the better c 
several alternatives, the weaknesses will become checkpoints for both teacher and super 
visor to mutually try to strengthen. This then makes the trend reasonable. Fhr better t 
assist and help during the year thar to watch, record and murmur about the poor job th 

areas. Two things have resulted: one, the stud»=>nts hav. 
under adverse circumstances, and two, your district has lost a teache 
about whom someone thought enough to hire. 

teacher must encourage a student to appraise h own work independent! 

oL?* / students, a supervisor must encourage a teacher to evaluate his work independ 
ently of other teachers. ^ 

whaT'll® w Ur supervisor is further confounded by minimal expectations 

f Outstanding for B. Yet the counterparts of thes 

two can be found in the same district and building, 

o i*at my colleagues did not report but which personal contacts have tende- 

toward making the principal of a secondary school the chie 
school in fact and reality and not just in name and theory. Whe: 
Bcademic preparation and his years of experience, ca 
evaluate instruction and take time to offer valuable recommendations to teachers - espe 

indeed rediscovered an old concept. Some super 
visors, department heads and senior classroom teachers have been doing this for years 
others will need to discover this "new concept" all over again. 

In conclusion, the following comments seem appropriate: 

(1) If we wMt to evaluate instruction and bring about improvement of instruction, w- 
must inescapably evaluate teachers. Most supervisors and administrators agree diat w> 
cannot v/ait until a teacher s students have graduated and are found to be successful o 
unsuccessful in their chosen endeavors. (Some people would say tiiat a former studen 
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ho Worked all his life and then retired had led a successful life, while another would say 
lat a former student who worked only part of his active life and then retired with an in- 
^equate income had led an unsuccessful life. In either event, it is a bit late to correct 
le deficiencies of the teachers in either case.) 

(2) Most professional industrial educators have long agreed on certain principles to 
se in evaluating students' achievement, Parallel principles caii be used in evaluating the 
nprovement of instructiont evaluation should be continuous, objective, fair, timely, 
ystematic, announced and unannounced and thorough. Psychologists indicate that our 
re-tests need to he more sophisticated as we select our colleagues. Experience indi- 
ates that professionals are now being given the time to carry out supervisory duties of 
significant nature. 

The result of such efforts will be effective instruction and the improvement of in- 
truction. Just as students acquire— under able teachers — new concepts, insights, skills 
nd knowledge, so teachers can acquire greatet competencies which will benefit all con- 
erned. Further, these behavioral changes have been realised through a team effort. The 
alue, worth and dignity of the individuals involved have been enhanced rather than 
iminished. 

•r. Brown is Industrial Technology Chairman at Chico State College, Chico, California. 
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( I This paper is concerned with the values that accrue to the individual student through 

1 1 system evaluation and/or grading. An attempt is made to answer the student’s query, 
I ‘What is there in evaluation for me?” 

I things that exist, exist in quantity. Anydiing that exists in quantity can be meas- 

£ired. If a purpose or objective is identified and the starting condition or position of the 
ndividual student is determined, then the progress from where he is to where tiae teacher 
vants him to be can be measured and the result used for a variety of purposes. 

Grades have been used as rewards for performance, attitude, cooperation, regular 
ittendance, etc. Grades have been used for motivation. Grades have been used for 
)Unishment, Grades have been used as an indicatiori of readiness to enroll in advanced 
vork. Grades nave been used as a basis for the awarding of diplomas, etc. Depending 
ipon the student’s expectations, any of these purposes might answer partially, "What is 
n the evaluation for me?” Unless these various reasons for raising or lowering the 
"spelled out” in the objectives of the course, these uses for grades are ques- 
I lonable, although it is not uncommon to find teachers using tlieir grades for all of these 
' purposes. The grade should show ’:he progress toward the stated objective and should 
i lot be used for any other purpose. 

fe Evaluation is an integral part of instruction. The teacher that wishes he could be 
II 'ree to teach without bothering to measure pupil progress is not being realistic. The only 
A'ay tc judge the effectiveness of instruction is to measure the progress of pupils toward 
j; ?tated^ objectives. Such measurements should not be limited to cursory attempts to 
I "test” the memory of pupils for certain facts or information, nor should it be limited to 
1 judgment of the quality of one job or cne project. Appropriate evaluation involves many 
f subjective as well as objective observations designed to judge pupil knowledge, effective- 
less and understanding. 

Progress toward an objective is continuous and cumulative. A mark denoting achieve- 



EVALUATION 



Carl G. Bruner 



H progress T' performance 

proximity to that oblective at rho Hmo ^ cave, the mark should reflect the student^ 
the course grade should be entirelv dptprmiifpH^h concept does not Imply tha: 

continuous aL cui^Sve - evalu^^^^^^ examination. If progress h 

provement in theTupU's Lcenm^^^^^ must be conanuous and cumulative as well, im- 

quent grading. Some teachers establiL a® dauJ^ratTn^ca^d At toe^eI;?of 
student knows the rating that he has received, an^wh^ 

tion of the stSmft'sV^ogres^tow^ Ae'mfa/ RPt^^r S^cade. was a measure or indica- 
We would suggest that thf student should be^involved in Si lirerrioli^ofTh”^ by the teacher ' 
A^'smTn? IvaSuation of progrSs^s®° ’ 

-That he uSersS rn??ccepS"^SS 

EJ E=cc‘E;rfe %St 7eS?r i^TvEEr^ of Ms effort 

ancas f„ r‘SEro^“aTurnt-E‘imiga Tu ? H 

The importance of the “self image" can be illustrated by the use of a formula: 



P 



_A 

I 



X (K + S) 



P = Performance i 

A = Adequacy 
I = Inadequacy 
K = Knowledge 
S = Skill 

idea” ?o *?^E?p7riM?nTn?of'EfcE^^^^ wishes to "saU at 

adequate He The teacher's knowledge and skiU in the area are 

and a little af raw He ma? ^‘^P^^^^'^^ndent's office. Perhaps he will feel nervous 

idea, and that he will nol T superintendent will not like the 

mat ne will not buy the arguments that he plans to use. To use the formula 



K — ^ 
^ ■ 10 



X 



ao 



10 ) 



K = 4 



idea'S\fs“'Slp???E?e?ft a 



1 ^ 10 
K = ^ 



X (10 + 10) 



K = 200 



His toll?dgeSskiu"dfd not'EEa'nM Prese„ter-s feeling of adaquacyj 

antirely difflrent? change. His self-image was the variable. The result was 

VVhat is there in evaluation for the student? 

courL. W analyze and accept the objectives, goals and purposes of the 

•ru °PP°^’^'^^^ *^0 understand what constitutes progress. 

sequent, perhaps daily, stimulation that comes from achievement 

hnow\?ir|,TrE™'s«E?ntt‘?.V— of adequacy baTeTupon a real 

uwi.uge or ms own strengths and limitations, his own areas of effectiveness. 

Mr. Bruner is Direclor of Industrial Arts in the Wichita Public Schools, Kansas, 
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EXCELLENCE IN TEACHING 
THROUGH TEST ANALYSIS 



Clois E. Kickllghter 

Ali teachers are or should be concerned with the problem of evaluating pupil progress 
ind assessing teaching effectiveness. One of the most commonly used methods of evaluat- 
ng pupil progress is pencil and paper tests. A teacher who plans to use a pencil and 
)aper test is faced with such questions as the following which he must answer: “How many 
luestions should I have on the iest?” “What types of questions should 1 include?” “How 
lifficult should the questions be?” A teacher should also be concerned about a number 
)f other factors which relate to good test construction. These factors include: 

^leyance - Do the questions chosen reflect the material studied? Do the ques- 



( 1 ) 

( 2 ) 

(3) 

(4) 

(5) 
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(7) 
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tions test desired achievements? 

Balance-- EX>es the proportion of items dealing with various aspects of the mate- 
rial studied reflect Intended emphae^es and accomplishments? 

Objectivity - Are the questions clear and concise or do they have ambiguous 
meanings? 

D ifficulty - Is the level of difficulty of the questions appropriate for the group 
intended? The questions should be neither too difficult nor too easy. 

Efficiency — Is the format and design of the test such that it requires an appro- 
priate amount of the teacher's and pupil’s time? The time factor should not 
influence the pupil's score disproportionately to the objective involved. 
Discrimination — Do the individual questions discriminate sharply between stu- 
dents of higher and lower achievement, and does the test, as a whole, show over- 
all differences in achievement which exist? This is a point of major importance. 
\^lidity - Does the test result in scores that agree with those obtained from 
equally good independent measures of the same achievement? 

Fairness — Is the test designed in such a way that each student has an equal op- 
portunity to demonstrate his real achievement in the area concerned? 

Reliability -• Does the test produce results which are consistent every time under 
j the same conditions, 

f _ Unfortunately, it is rather (^fficult to analyze a teacher-made test without first ad- 
| ninistering it and therefore indicating the questions that are to be asked. Standardized 
|:ests do not have this shortcoming because they are pre-tested on a large number of stu- 
|lents like those for whom the test is intended. Statistics are gathered on the success of 
^ ±e group with each item. Poor questions are then discarded in favor of the better ones. 
Irhe quality of the question Is dependent upon its discriminating power. 

I Teachers should analyze each test after it is given and gradually build up a file of 
|:est items that have discriminated well in tlie past. TMs procedure will enable teachers 
|to design tests that qualify as “good” tests. The file of questions for a given area should 
|be large, and records should be kept relating to frequency of use and discriminating power 
;pf the question. If this approach is followed, there is little chance of the test items’ losing 
ftheir effectiveness. 

" How to Analyze a Test 

^ ^ The simplest method of item analysis (question analysis) that teachers may use is the 
:“shov/ of hands” technique. For routine tests, the teacher might want to use this method. 
The procedure is as follows: 

(1) Call out the items one at a time and ask who missed each item. 

(2) Have each student who missed the item raise his hand. 

Court the number of students who missed the question. 

Record the count for each question on your test copy and indicate questions for 
discussion based on the count. 

Discard or rework questions which were missed or gotten correct by nearly 
everyone. 

This method of analysis does not, however, tell the teacher which items are the best dis- 
crimmators, but merely indicates the number of students who missed each item. Even so, 
certain deductions may be made from the simple data. If everyone answered a given 
question either correctly or incorrectly, it did not discriminate between those who knew 
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tlio Hubjoct mattor from those who did not. 

This mcthodTnd\(Sues^Uie^dlscrlm\naS analysl; 

itcorre?t.‘?;; ;^otXe1orastg‘ Si 

ISl“ ^ ' 

^butee ae number or s.udena who correctly nnawered end, item In ,l,e •■■tlgl 



( 2 ) 

( 3 ) 

(a' 



'low 



It 

“low” 
will 1 



Mhbulate the number of students who correctly answered each item In the 

tt SlTcrtall^nSISSE^^^^^ 



Lxflrnpit' of a high-low annl^'rsls: 



Situation: 



n'b?“,!r°cL“ rr;': rfbc te;,rnfn""rS^ 



Spread of Scores 



Top 25% 

Student ^Correct 



1 

2 

3 

4 

5 



10 

10 

9 

9 

8 



Student 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 



i/Corrcct 

7 

7 

7 

7 

7 

7 

6 

6 

6 

5 



Lower 25% 
Student /^Correct 



16 

17 

18 

19 

20 



5 

5 

4 

4 

3 



Question 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 



Top Five Tests 
Correct Answer 

4 

3 

5 
5 
2 

4 

5 
3 
5 
5 



Bottom Five Tests 
Correct Answer 
1 
2 
5 
0 
4 
3 
2 
3 
1 
3 



High-Low 

Difference 

3 

1 

0 

5 

-2 

1 

3 
0 

4 
2 



Discriminatio 

+ 

? 

0 



? 

+ 

0 

+ 

+ 



o 

ERIC 



+ Acceptable discriminating power 

o ^'**/l‘^®®t*onable discriminating power 

0 Did not discriminate at all. 

ceptnnee level ciuc8tl(»n°^ T niM ^ approximate method of computing the ac- 

took the teat by 10 S roun rn Pi’^cedurc Is to divide the numlK ,• of studenu wbc 

took the test, the mlnimunt ncceptab'le"highlTow S i n 20 students 

this number, It may bo c mslderr-H nn » dlffcrcnLC would be 2. If an item exccecL 

322 ,i lib 



322 



or above. Thty arc acceptable test items. Question 4 la the best questlc. because all 
f the students in die top group got it cr rrcct and all of tlie students in (fic bottom group 
lisaed it. Questions 2 and 6 were positive discriminators but not very strong. Questions 
and 8 did not discriminate at all, while question 5 was a negative discriminator. Ques- 
Ion 5 did exactly the reverse of what it was designed to do. It discriminated against the 
tudents who really knew the material. 



It should be pointed out that a further analysis should be made of the questions which 
id not qualify as good, strong, positive discriminators to discover why this was the case, 
■examine the answers given to see if a pattern exists among the students in the top group, 
his analysis should give direction in rewriting the question. 

Test analysis will not solve all problems relating to testing, but it will provide infor- 
nation which is ussful in improving your tests. Give it a try and see if you don’t agree. 



)r. Kicklighter is Assistant Professor of Industrial Education at Eastern Michigan University, YpsI lanti. 
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ANNUAL BUSINESS MEETING 



President Ralph C, Bohn called the meetinff to order at 2*4‘> n m a 

and called for the reading of the minutes of the prerto"S 
W.Mnlon|p™n?y?vtn^^^^ - -<*• V'miar 

copies o, 

Le^ 4?g;'^i’'ia,r!reS“t.' 

A drawing was madlm^deSlntaltwLpsS S™l%r''Ron*al?^^mr^“w°” 

MthTrti?n“‘ a^.,er" 

accoS^pii^rn^m S°&“faLrdu7i^ -P“« “‘P 

Son carrSd. bv Louie Melo (Caliiomia). and th. 

The Business Meeting of the Association was adjourned at 4:00 p,m. 



Respectfully submitted, 
Howard S, Decker 
Executive Secretary 



TEACHER RECOGNITION AND 
OUTSTANDING TEACHER AWARDS 

To; Executive Committee 

Da?e-'' May 3,^1968^°'*'^^^’ Teacher Recognition Committee 



REPORT OF TEACHER RECOGNITION COMMITTEE 



Members of Committee: 
Jacqueline Klllam 

William B. Landon 
William Wilkinson 
Sherwln D. Powell 



- El Rodeo School 
Beverly Hills, California 

- Department Chairman, Industrial Arts 
Englewood High School 
Englewood, Colorado 

- Director of Industrial Arts 
Nether Providence High School 
V/alllngford, Pennsylvania 

- Department Chairman, Industrial Arts 
William J. Palmer High School 
Colorado Springs, Colorado 



Rcprc ntativcs. State Association Officers uiu 
coopc ated with this committee to make partic 



'■nchcr P.ecognic; >. 
on this year the fc 



Report: 

The min 



*f p\v£irds presented this year and the past five years are 



Er|c'^26 



1963 

1964 



21 awards 
30 awards 




1965 — 30 awards 

1966 — 39 awards 

1967 --- 44 awards 

1968 — 51 awards 



All fifty states, Guam, Puerto Rico and the ten Provinces in Canada were contacted 
hrough their AlAA representatives, 

All states except Alaska, Hawaii and Whshir^ton are participating this year. Only 
•ne Province of Canada (Ontario) is participating t is year. 

Plaques were sent for early presentations in the following states: 

California Indiana South Carolina Oregon 

Colorado Mississippi Texas 

The Teacher Recognition Committee wishes to express our thanks to the members in 
;ach state who have contributed so much time and effort in making this program a success. 

The chairman wishes to thank the members of this committee for their suggestions 
.d assistance. He especially wishes to commend William Wilkinson for his excellent 
iaison with the jeweler in the preparation and delivery of the plaques. 

The Teacher Recognition Committee wishes to thank the AlAA Executive Board and 
he “SHIP” for their continued financial support and encouragement for the continuation 
)f this important public relations project. 



Phis committee recommends: 

(1) continued cooperation between the AlAA state representatives and the state asso- 
ciations to enable the teacher recognition program to continue. 

(2) that certificates suitable for framing be prepared, printed and presented with the 
claques starting with the 1969 convention, 

(3) that these certificates be available t«. state associations for presentation to previ- 
bus recipients 1963 through 1968, the state associations to purchase certificates from 
; the National Office. 

I (4) that this committee incorporate an awards program to honor an individual in each 
|3tate for outstanding service to his state association. The Teacher Recognition Committee 
| will make recommendations at this annual meeting (1968). 

Outstanding Industrial Arts Teacher Awards were presented to: James E. Ryan, 
l Ala’cama Industrial Arts Association; Jamcc 1., Perrill, Arizona Industrial Education 
i Association; James Mansfield, Arkansas Irdu.,uial Arts Association; Albert B. Dyke, 
|Califomia tadustrial Education Association; William Cloyd Johnston, Ontario Industrial 
fArts Association; Joel C. Davis, Colorado Industrial Arts Association; Werner R. Friess, 
I Connecticut Industrial Arts Association; Herbert H. Hurst, Delaware Industrial Arts 
^Association; Augustine E. Winnemore, District of Columbia -nuustrial Arts Teacher 
I Association; Bruce M. Hamersley, Florida Industrial Arts Association; Lawrence M. 
I Burke, Georgia Industrial Arts Association; George Schumann, Guam Industrial Education 
[^Association; Lee D. Carter, Idaho State IrJustrial Education Association; Robert E. 
^Cochrane, Illinois Industrial Arts Round Tnbies; Dale Pinn^v, Indiana Industrial Education 
I Association; Allen A. Suby, Iowa Inilustrlal Education Asoociation; Keith Kirby, Kans iu 
{ Industrial Education Association; Billie L. Evans, Kentucky Industrial Education Associa- 
| tion; John E. Ball, Louisiana Industrial Arts Association; George S. Ange, Maine Indus- 
j trial Arts Association; Alan Brown, Maryland Industrial Arts Association; John D, Loiko, 
I Massachusetts Industrial Arts Association; Joseph Atwell, Michigan Industrial Education 
Society; John J. Jacobi, Minnesota Industrial Arts Association; Bobby S. Trassell, Missis- 
I slppi Industrial Arts Association; Thomas A. Grim, Missouri In<’ustrial Arts Association; 
f John H. Glese, Mot ana Industrial Arts Association; MeWin n, Whttles, Nebraska Indus- 
trial Arts Association; Oliver J, Morgan, Nevada Industrial Arts Association; Carl M. 
Contois, New Hampshire Industrial Education Association; Charles Rolnick, New Jersey 
Industrial Arts Association; Horace W. Gnmbell, New Mexico Industrial Arts Association; 
Weldon Shepard, New York State Industrial Arts Association; Garlon O. Mann, North 
Carolina Industrial Arts Association; Ernest Breznay, North Dakota Industrial Arts 
Association; E. Eugene Rosenberger, Ohio Industrial Arts Association; Willie Bowman, 
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Oklahoma Industrial Arts Association; Georj^e K. Hobbs, Oregon Industrial Arts Associa- 
tion; ^harles R. Schlegel, Pennsylvania Industrial Arts Association; Juan Cardona Puerto 
Rico Industrial Arts Association; Stanley A. Ar ’ersen, Rhode Island Vocational and Indus- 
trial Arts Association (posthumously); Walter ri. Rice, Jr., South Carolina Industrial Art= 
Association; David J, Fitz, South Dakota Industrial Arts Association; William T Hasten 
Tennessee Industrial Arts Association; Tliomag u Bay, Jr., Texas Industrial Arts Asso- 
ciation; Garth A Hill,, Utah Industrial Arts Association; Roberi F, Harrington, Vermonl 

r^rin^H^T Virginia Industrial Arts Assoc^ tion; 

Garland T. i^^ock West Virginia Industrial Arts Association; Marshall T. Paulson. Wis- 
consin Industrial Arts Association; Jack W. Dinnel, Wyoming Industrial Arts Association. 



RESOLUTIONS APPROVED BY 
THE DELEGATE ASSEMBLY 

!• Appreciation to the President 

WHEREAS Ralph C. Bohn has given unstintingly of his time and has provided 

capable and intelligent ’eadership as president of the American Indusrrirl Arts Associa- 
tion, and 

WHEREAS the American Industrial Arts Association has made nota’.P. progress under 
his direcaon, ^ uuucx 

THEREFORE BE IT RESOLVED that the officers, the Executive Board, and the mem- 
bers oi the American Industrial Arts Association express '>incere appreciation for his 
outstanaing service e.3 president of the association during tl»e year 1967-1968. 

2. Appreciation to tlie Program Participants 

n,o members of the American Industrial Arts Association have given 

I service in making the effective plans and excellent preparations 

for the thirtieth annual convention in the upper -Midwest region, and 

WHEREAS innumerable responsibilities were willingly accepted and capably completed 
by many persons working in the upper-Midwest region, and P Y P 

^ cordial environment, cooperative spirit, and friendly atmosphere char- 
acterized the convenuon, 

RESOLVED 'hat sincere appreciation be expressed to Sterling 
nrovram chairman; Dr. Robert S. Swanson, program chairman; Dr. Wesle y Fhce, 

Ditlow, convention director; and to all of the industrial 
studen^^ebA^em Wa®’ teacher educators, as weU as to industrial arts 

of SrconvLIS^^^^ generous contribution of nme and effort msured the success 

3. Appreciation to the SHIP 

the continued support and assistance of the SHIP is a significant factor 
^ convention of the American Industrial Arts ASociation. and 

subs ™ce con^r ““ 

THEREFORE BE IT RESOLVED that the members of the American Industrial Arts 
^eir sincere appreciation to Eugene S. Bellezzo, president, and 
Dmiel W. Irvin, vice-president, of the Educational Exhibitors Association, and to Deck 
Urncer I e ert J. Quinn and his crew, and to all the commercial exhibitors for tlieir par- 
ticipation the 196 convention. 

4. Commendations for Teacher Recognition Program 

Win K6AS uie America.. Industrial Arts A; sociation is pledged to encourage and 
recog. excellence in teaching, a. id 

u. RE AS the program for the recognition J outstanding teaclK*'s has enme to be 
one ui the hit^hhechT^ f the conventipn program, 

THEREFOKi.. IT RESOL.VEDthat the officers and members of the American Indus- 
trial Arts Association express their appreciation r.nd commendation to Vice-president 
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jhcn vvin D. Powell tmU his conmiittoe for the excellent conduct and contiii ied promotion 
)i this program. * 

UE IT FURTHER Ui:sOLVi:n tliat expressions of appreciation and commci -icn be 
or warded to the officers and members of the state associations who have parucipated 
n this program. ^ ^ 

BE IT FUKTIiEU RESOLVIt:) that the officers and members of the American Indus- 
TiaJ Arts Assoc.rmon express sincere gratitude to tlie SHIP organization for its con- 
tinued financial support of this program to recognize outstanding clansroom teachers. 

5. Appreci 'on to Executive Secretary 

WHEREAS the effective functioning of tlic national office is a vital factor in the pro- 
motion and improvement of industrial arts education, and 

coordination and administration of all phases of the program and 

services of the American Industrial Arts Association arc die responsibility of the execu- 
tive secretary and his staff, ^ oi me exccu 

resolved that the officers and members of the American Indus- 
sincere appreciation to Dr. Howard S. Decker for the 
very capable and efficient manner in which he has performed the duties of executive 
»ecretary-trcasurer of the American Industrial Arts Association. 

6. New Affiliates of the American Industrial Arts Association 
Association affiliates aid significantly in furthering the program of the 

^ Ac®A^^^^ Association and in car ying its program to the membership, and 

Hon Associauon s petition for membership on a voluntary basis is an affirma- 

American Industrial Arts Association, 
THEREFORE BE IT RESOLVED that affiliation membership be approved for the fol- 
lowing associations, and their officers and members be com...ended for their actions in 
making this request: 

Illinois Industrial Education Association 
Louisiana Industrial Arts Association 
Nebraska Industrial Education Association 

1 7. V/HEREAS the success of tlie convention was insured through the wholehearted co- 
I operation of the Minneapolis Public Schools, and 

l and f^ciUHes^^ s^^hcol system provided valuable support in personnel, equipment, 

^ resolved that the officers and members of the American 

^ aT ^ express sincere gratitude to the Board of Education and the 

f Administrative Staff of the Minneapolis Public Schools. 

[ 8. VVHEREAS the C^yemor of the State of Minnesota has shown interest in and concern 
for Industrial Arts Education by proclaiming the week of April 30-May 3, 1968, as Indus- 
trial Arts Week in Minnesota, 

RESOLVED that the officers and members of the American In- 
dustrial Artn Association express sincere gratitude to Governor Harold LeVander for 
i this proclamaaon, 

total program of the American Industrial Arts Association convention is 
activities designer for the ladies in attendance, and 
^°r tl.e ladies provided many interesting features, 
t resolved that the officers and members of the American In- 

' ^ Association express appreciation to Mrs. Fran PaDelford and her committee 

; for Uieir program of Ladies Hospitality. 

10. Appreciation to the Educational Press Association 

. WHEREAS^ the American Industrial Arts Association is justly proud of its profes- 
sional publication, The .Jou_rnal of Industrial Arts Education, and ^ ^ ^ 

; WHEREAS the publicaHon was given two av'ards for "' xcellence in Educational 
- Journalism in J967 by the Educational Press Association of America, 

THEREFORE BE IT RESOLVED that the American Industrial Arts Associaiion accept 
foesc awards and express its appreciation to ihe Educational Press Association of Amcr- 
ica tcM tliis re':ognition. 
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wr'ir^D American Association of School Administrators 

wi-UiKiiAh the American Association of School Administratr»r<3 in ioA 7 n ki- u ^ .. 

school 

Fo'JJrr 

12. State Supervision of Industrial Arts 

econ^Jf uif technology have become the .„.nta.ant element in American 

and o?S?uLm ‘nterpretation 

WHEREAS many new educational techniques and media have become available 
necessitatmg improved educational communications; and oecome available, 

r .1 leadership at the state level is essential to the growth and develonmem 

®°r.lo programs in the public schools; and aevelopmeni 

the eSs^SfofXal?rtc?^^ *" “ *>' 

professional leadership in industrial arts in the state 
youth; education tend to have better programs of industrial arts and serve more 

rmp JHERLi JRE be it RESOLVED that the American Industrial Arts Associatior re- 

ciliary seWcX l” iXsMa’ff^^S™ a^r''"' «d an- 

nunn^rt oT RESOLVED that the American Industrial Arm Association seek the 

latiSn ^ interested groups and organizations in the enactment of this needed legis- 

nMrr>htioo^/S^^ Title III of the National Defense Education Act has provided funds loi ciie 
S™ "inXSr aS"!? o^naS improvement of i„- 

funds*for rft^^W tf NOTA^ *" has recommended a drastic cutback In 

LX™ cerMciXleXerTv,!^ *” ^ 

posaS;”^^^^ Industrial Arts has bean one of the subject areas mentioned in these pro- 

requfremLm^o?^m^,^Ji re- affirm its position that one of the minimum 

requirements of an Industrial Arts teaching credential is the Baccalaureate degree. 

serv?ce^t?atiiLJS^^^^^ Education Act has provided valuable in- 

StoJsfaSd thousands of Industrial Arts teachers, supervisors and teacher edu- 

BE rr KE^nrvFn\^ administered by the US Office of Education; 

of this tiaX its appreciation to the administrators 

oi uiis nue, urs, Donald Bigdow ,\nd Paul R. Manchak. 
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American Industrial Arts Association enioyed another year of ►rowth and f*nn 
toued . ) provide leadership for the Improvement mid development of InmSr’ . I rts ta 
die nauon. Our Association Is held In high esteem by the 5s om« S Sucadon tile 
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Nativ '.'nl Education Association, and the numerous professional groups and individuals 
working w‘ th our national office 

High priority has i cn placed on the pirogram of prompt and efficient service to the 
growing me,nbership of the Association. Correspondence is answered pror.'"“tly and mem- 
bership applications and renewals processed on the day they arrive. Efforts have been 
made to improve communications between state representatives of the AlAA, state asso- 
ciations and the national office. 

Last year, the state representatives and the membership committee, chaired by 
Harry Gunderson, embarked on a "EXjuble the AIAA by 1970" campaign. This campaign 
has been met with enthusiastic response. By April 1, 196B, twenty states had already 
met tlieir July, 1968 goal and eleven more were very close, and have probably met their 
goa’ at this time. As a result, the campaign is progressing at a rate which, if continued, 
\vi.ll double our membership by 1970. 

The full effect of the membership renewal system became apparent duving the past 
year. In tlie past, we have had an annual dip in membership each January. This was when 
the members cf the previous year were dropped if they had not renewed their member- 
ship. Since membership is now on p continuous basis — that is, a member is billed for 
renewal one yei^r after he joined — the January dip has disappeared. 

The accompanying graph shows the life ;and regular membership of the Association 
since July, 1962. As you can see, we passed our previous membership high at the 1967 
convention in Philadelphia. Since that time membership h. "cntinued to increase at a 
fairly steady rate. Projected membership is shown through July, 1968. In addition to 
the 7000-8000 regular and life members, tliere are approximately 3000 retired, college 
student and sustaining members — providing a total membership ot over 10,000. This 
figure doesn’t include library, group or student club membership. 

In August, 1967, our Association was awarded an NDE A Title XI Institute from surplus 
funds from the 1967 institute program. This Institute was one of five experimental pro- 
grams designed to evaluate new avenues of in-service educatiop. Appalachian State Uni- 
versity was designated S: tho fiscal agent and responsible university. Between August 
and January, five one-week Institutes were conducted — one each in Salt Lake City, Atlanta, 
New York, Tulsa and Chicago. The purpose of the Institutes was to acquaint officers of 
state associations with responsibilities they have towards the in-ser-^ce education of 
teachers, and provide the necessary background to improve service to their members. 
The Institute was directed by Howards. Decker. The staff included Erwin P. Bettinghaus, 
Associate Dean, College of Communication, Michigan State University, and Richard Miller, 
Director of the Curriculum Institute, University of Kentucky. Industrial arts staff a.id 
consultants included Earl M. Weber, Robert L. Woodward, Joseph A. Schad, Paul W. De- 
Vore, Delmar W. Olson, Willis E. R; y, Eugene R. P. Plug, Fred D. Kagy, Joseph J. 
Carrel, and many additional leaders of the profession from all parts of the country. A 
total of 168 state association officers representing 49 of tne 50 states and the Common- 
wealth of Puerto Rico attended. 

Since the Institute v. as experimental, a thorough evaluation was conducted and included 
with the final report. The success of this Institute may lead i ■ similar programs for 
other associations, as well as a possible repeat for the AIAA. 

Since last year’s convention in Philadelphia, the AIAA has been actively involved in a 
wide variety of professional activities. These include; 

(1) Accreditation . The American Association of Colleges of Teacher Education 
(AACTE) has continued with the revision of accreditation standards for teacher 
education. They have requested guidelines for industrial arts to be used in their 
pilot programs under their new guidelines. Howard F. Nelson, president of the 
American Council on industrial Arts Teacher Education, is working v'ith his 
association and accreditation committee to provide the needed guidelines. 

Requests for accreditation standards for secondary school industrial arts 
have also been received, the most recent from Nortli Central Accreditation 
Association. Our committee on Testing and Evaluation, chaired by Leonara 
Glisuiann, is developing these standards. 

(2) Research . The research Committee, chaired by William T . Sargent, has been 
working with the Education Retiieval Information Center (ERIC1 of Ohio State 
University to expand their coverage of industrial arts. The Center has the re- 
sponsibility of identifying industrial arts rese; Cii, speeches and prblications. 
This information is placed an microfil ii and made available to ii ’ivmuals and 
groups on a cost basis. 
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In October, 1968, the Comer at Ohio State will conduct a rcse;uch conference 
in industrial arts education. Tlie conierence will have a dual goal - to identify 

ntm rrselrch!' " commitments fer planning and conductfng ^ 

Safety. During October, 1967, Denis J. Kigin, chairman of the Safety Committee 
was our Association s delegate at the National Safety Congress held in Chicago! 

-.rS lafT”pEwicaaOT"'‘”'“"® manuscripts (or an industrial 

Supply of available publications is being sold at a rapid 
o 1 ( Publication Committee, under the chairmanship of Ronald L. Koble, 

is veloping a long-range plan for the continued preparation and publication of 
prv»..j<,sional materials for the Association. ^ 

g j udent Clu b s . This year the student club program of the ATAA was divided into 

organSd^eroIns of°r^?f Committee, chaired by Rex Miller, works with 

organized groups of college students. All members of this eroup are student 
members of the AIAA, since they are future industrial arts teaeJeS. 

senaJai-e Mayfield, has been formed into a 

ISs teachtrf i m newspaper and dues structure. Industrial 

arts teachers should avail themselves of this opportunity to oreanize local hish 
school industrial arts clubs, and have them Join the national groS 
professional Relations . Professional relations is a responsibility of all mem- 
bers of the Association, as well as an orga zed responsibility of the Profes- 
sional Relations committee, chaired by AU ’ A. Newton. During the year 

SSSr^'Z^un^s'"'' main,ain an ■ improve our relftlons with 

other groups and individuals. These include: 

(a) The orientation meetings and receptions planned and hosted by die AIAA 
International Relations Committee, chaired by Uonald E, PerrVt 

Teacher Education Award program," which recognizes 
C^nado'^ ‘ teachers from all parts of the U.. 3d States and 

chiit«!V K ~ awards were presented this year. Phis program is 
chaired by Ae vice president for classroom teachers, Sherwin D. Powell. 
Representation at the World Confederation of Organizations of the Teaching 
^ '^^couver; representation at the inauguration of five new presi- 
or diversities; board membership on CONPASS (a Con- 
soruum of Learned Organizations); standardized test preparation trough 
► ^\i't Educational Testing Service (ETS, Prince- 

^P^^'^bes by board members and the executive secretary at more 
association conferences, colleges and universities, and local 
' *"®"^bership on the Education Product Information 

^chanp (EPIE) — are other methods whereby our association has attempted 
to develop and maintain public relations ^ 

American Co.mcil on Industrial Arts Teacher Edu- 
thi Tta Guidelines, was provided for all mi.mbers of 

productip costs were paid for by the teacher education r-jncil 
^ profeppn®! contribution to the growth and development of the nro^'ession 
■ of Industrial Arts Ed ucation has continued the high editorial and prosen- 

S^edkor editorship of Linda A. Thxis. Miss Tkxi! became actog m a^lg- 

mfoHncr ^ appointed Jpurr aj. managing editor at this convention board 

rnepng. During the past year. The Journ al received two Education Press Awards one 
of tire few professional journals to be so honored. Awaras, one 

BrochuL^ ® special mailing of NDEA Title XI Institute 
s to all members in Januai ■ - ee other packet mailings of '■ icational mate- 
rials were sent to ail members. ' packet Lrvice is fiIISc?d by fee como^nSs 

fo- .i packet. No AIAA funds are used fL^this service. 
Thf fiver AIAA newspaper, will be published twice during the current year. 
Avre ^TnrHr^^r^^^ V members in December and included a listing of Industrial 

WaSiine^n ?he T.stitute list was released in 

Washinpon. The second issue of the M ad-Out will be published after the convention. 

I ® legislative program, led by John O. Conaway, cliairman of rhe 

Legislative Information Committee, has worked for increased appropriations for the bills 

a 5J suDDor^tS^hv f 'Tb-? passage of tlie Education Profession’s Development 

Act, supported by our Association, has produced a niajor reorganization and expansion 

t >3b 



(b) 



(c) 



(V) 
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Education. The national office 

by providing tliem with pre';,osil guidelines °Jn“’u ‘*f''=*°Prau''t of this bill 

legislation* ° » s well as with the information on federal 

planning and selectii^^conven^on'^' slt°s^ director, George H. Ditlow, a program of 

lead time ia needed fo aSsure vQserlfJ^^^ has been developed This 

Future convention sires include fa) ,9?^ to conduct the convention, 

(c) 197] - Miami. Convention sitei for ^2 " ^°tiisville, 

mer board meeting, therebv Dlacine: ii<^ ho considered at the sum- 

This Slimmer a sSecfal S A min f^ve-year-in-advance schedule. 

Arts, will be conducted in Washington IX: for State Supervisors of Industrial 

sity of Miami. Our assoSatfon Institute is being conducted by the Univer- 

cil of Industrial Arts Supervisors ^ cooperation ot the American Coun- 

h.,d ?o“ of industrial arts 

special commission chaired by Theodore investigate this need, a 

Their work will be continued this Aueust whe^nS Y ^PP°i»*= od to meet at this convention, 
posium prior to the Supfr^^or^' fns sponsors a curriculum sym- 

arts personnel and representatives frnm ^ symposium will involve both industrial 

are: (l) to e^lor^Sriull JStentiL^ The objectives 

policy concerning the relationship of industr^-ai^^ education, and (2) to develop a 

needs of the public schools the^role of to the growing occupational education 

changing structure of industrial arts in ruM v inner-city schools, and the 

ference is coming from both federal ard education. Financial support for the con- 

ence wm help plot the future direcaon o) our piSeesfS;^^' 

growth a. i inJJovJment 0 / iSdus?rlal T?t?S ^°u ways to assist the 

longer teacher recr^iSent and S^ort public relations films and 

finance these films are being activllv^souah?^^ ^ *e profession. Ways to 

Professional Projects fund 5id die pLsenfatioJS development of a special 

groups. The preparation of high qualitvfilmc, jc. -oposals to p^lic and private funding 

arts to the public. ° 1ms is expensive but needed to present industrial 

to a monthlv’"DuM"ciMon“dnrtnv^ki°„o°^^ Tjie Journal of I ndusajal Arts EducaBon 

will provids iStproved clmXfcfaoSfto lu m« ,ters aS? and^which 

modest dues increase, needed to nav added expense may require a 

of maintaining a national office. issues of The Journal, plus tlie rising costs 

money used fram^ mjr^lServe ^eJo^unte ’^and d^f^ permitted die Association to replace 
future growth of tiie Association. ’ ^ dewlop a firm financial foundation for the 

This report is already more lengthv than it t^honiH ho voi- u 

recognition to the hard-workinc commimoo^h ° ^ given adequate 

bers, national office staff ahd ®the ^ f committee members, board mem- 

industrial arts by maintaining active memhpr«h^- Association, who continue to support 
Arts Association. membership and support of the Americ i Industtial 

secretary. He^i^^prmJiding^the^hfg’^^^ Howard Decker, our executive 

guiding our Association to a^t^e poStiSi level of professional leadership and is 

In closing, I wouldliki tomenSon^T I Industrial arts education, 

of the Association. I have enioved die enjoyed my year as President 

with teachers, supervisors and^ teacher discuss industrial arts 

contacts have^nc^eaS my Jes^eeffor '^hese 

provided by industrial arts ?o/Sryo‘uS"of";"ur";j^^^ rur"?Sur^ LTr^hT 

chairman of the Jndustric.! Arts Department, San Jose State Col- 
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